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APPENDIX  A. 

[Report  of  Engineer  of  Maintenance.] 
Plate. 

1.  Pedro  Migael  Lock.    Bast  chamber,  looking  north.    All  valves  In  east  wall 

folly  open.    February  21,  1914. 

2.  Pedro  Miguel  Lock.    East  chamber,  looking  north.    Discharge  showing  com- 

plete from  the  11  culverts  of  east  walL    February  21,  1914. 

3.  Operation  of  Mlraflores  Locks.    S.  S.  Banta  Clara  in  lower  west  chamber, 

lock  filling.    Looking  south.    June  18,  1914. 

4.  Operation  of  Mlraflores  Locks.    S.  S.  Santa  Clara  In  upper  west  chamber, 

lock  filling.    Looking  south.    June  18,  1914. 

6.  Operation  of  Gatun  Locks.    Bast  emergency  dam  subjected  to  head  of 

50  feet  of  water.    Looking  south  from  intermediate  gates.    May  6, 1914. 

8.  Operation  of  Gatun  Locka    First  boat  through.   Tug  Gafim  entering  lower 

lock,  west  chamber.    Looking  south  from  forbay.     September  26, 1913. 

7.  Operation  of  Gatun  Locks.    S.  S.  Ancon  leaving  upper  west  chamber  and 

entering  the  lake. 

9.  Gatun  spillway  dam  completed,  and  hydroelectric  station  under  construc- 

abutment    December  30,  1913. 
9.    Gatun  spillway  dam  completed  and  hydroelectric  station  under  construc- 
tion.   Looking  south.    February  7,  1914. 

10.  Gatun  hydroelectric  station.    Exterior  of  gatehouse. 

11.  Pedro  Miguel  Lock.    General  view  from  Luisa  Hill.    June  6, 1914. 

12.  Pedro  Miguel  Lock.    West  chamber,  illuminated. 
18.    Pedro  Miguel  Lock.    Ck>ntrol  house. 

14.  Operation  of  Mlraflores  Lock&    S.  S.  Bania  Clara  In  upper  west  chamber. 

Lock  filling.    Looking  south.    June  18,  1914. 

15.  Mlraflores  Locks.    Control  board. 

FoWnoing  plaiet,  71  to  75  and  1S6,  in  portfoUo. 

71.  Diagram  showing  area  of  cross  section  at  different  points  of  filling 

culvertSL 

72.  Pedro  Miguel  Lock.    Characteristics  of  side-wall  culvert  Filling  curve 

for  900-foot  lock  through  east  culvert,  using  two  valves. 
78.    Pedro  Miguel  Lock.    Characteristics  of  side-wall  culvert    Filling  curve 

for  900-foot  lock  through  east  culvert,  using  one  valve. 
74.    Pedro  Miguel  Lock.    Oscillations  of  water  level  in  forebay  after  opening 

filling  valves  In  one  culvert. 
76.    Pedro  Miguel  Lock.    Oscillations  of  water  level  in  forebay  after  opening 

filling  valves  in  two  culvertib 
136.    Pontoon  bridge  at  Parmiso. 

ZVil 
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APPENDIX  A-l 

(Report  of  eleetrteal  and  mecbanlcal  engineer.] 

FoUowinff  plates,  76  to  95,  in  portfolio. 
Plate. 

76.  Mlraflores  Locks.    Head-torque  characteristics  of  rising  stem  gate-yalve 

machines. 

77.  Miter-gate  moving  machine.    Current-duty  cycle  for  opening  gates  Nos.  81 

and  82. 

78.  Miter-gate  moving  machine.    Current-duty  cycle  for  closing  gates  Nos.  81 

and  82. 

79.  Miter-gate  moving  machine.    Current-duty  cycle  for  opening  gates  No&  31 

and  82. 

80.  Miter-gate  moving  machine.    Current-duty  cycle  for  closing  gates  Nos.  31 

and  82. 

81.  Gatun  Locks.     Miter-gate  moving  machine.     Maximum  current  of  duty 

cycle  for  nonsimultaneous  operation  of  gates.    Opening  miter  gates  Nos. 
81  and  82. 

82.  Gatun  Locks.    Miter-gate  moving  machine.    Maximum  current  of  duty 

cycle  for  nonsimultaneous  operation  of  gates.    Closing  miter  gates  Nos. 

81  and  82. 
88.    Gatun  Locks.    Miter-gate  moving  machine.    Maximum  strut  compression 

for  nonsimultaneous  operation  of  opening  miter  gates  No&  31  and  32. 
84.    Gatun  Lock&    Miter-gate  moving  machine.    Maximum  strut  compression 

for  nonsimultaneous  operation  of  closing  miter  gates  No&  31  and  32. 
86.    Miraflores  liOCk.    Towing  locomotive.    Current-duty  cycle  for  ascending 

and  descending  incline  at  west  wall. 

86.  Gatun  Locks.    Graphic  wattmeter  curve  power  demand.    November  18, 

1918. 

87.  Gatun  Locks.    Illumination.    Cut-off  distances  for  concrete  reflectors  of 

lamp  standards,  elevation  of  eye,  3  feet  6  inches  above  the  rail.    Lamp 
standard  No.  194. 

88.  Gatun  Lock&    Illumination.    Center-wall  illumination  with  all  lights  on. 

Values  taken  at  a  point  3  feet  6  inches  above  rail  on  center  wall,  west 
side  of  the  middle  level.    New,  rough,  whitewashed  reflectors. 

89.  Gatun  Locks.    Illumination.    Center-wall  illumination  with  all  lights  on. 

Values  taken  at  a  point  3  feet  6  inches  above  the  rail  on  center  wall, 
west  side  of  the  middle  level.    Whitewashed  reflectors,  old  and  soiled. 

90.  Gatun  Locks.    Illumination.    Profile  of  west  wall  giving  illumination  at 

a  point  8  feet  6  inches  above  rail,  using  whitewashed  reflectors,  old  but 
moderately  dean.    Lamp  standard  No.  280. 

91.  Gatun  Locka    Log  tests  made  in  towing  S.  S.  Allianca  through  locks. 

June  8,  1914. 

92.  Gatun  Locks.    Measurement  of  rise  of  wedges  above  seats  under  full  head, 

emergency  Dam  A. 
98.    Gatun  Locks.    Curves  of  horizontal  deflection  of  downstream  chord  of  the 
horisontal  truss  of  emergency  Dam  A. 

94.  Gatun  Locks.    Curves  of  vertical  deflection  of  downstream  chord  of  the 

horizontal  truss  of  emergency  Dam  A. 

95.  Gatun  Locks.    Leakage  of  emergency  Dam  A* 
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APPENDIX  A-2. 

(Report  of  retldont  onginMrf  dl?lflloii  of  numldpal  ODfliieorliig.] 
Platan 

18.    Agna  Clara  pariflcatioii  plant    General  view  looking  eonth.    April  4, 1018. 

17.  Mount  Hope  waterworks  and  purification  plant,  abowlng  sedimentation 

basin,  aeration  basin,  and  filter  building. 

18.  Mount  Hope  waterworks  and  purification  plant    Front  view  filter  build- 

ing and  pump  station. 
10.    Miraflores  water-purification  plant     Wash-water  tank.     Looking  south. 
May  80,  1014. 

FoUowing  plalet,  96  to  98,  in  portfolio. 

08.    Mirafiores  purification  plant.    Elevation  plan  and  section. 

07.  Miraflores  purification  plant     Filter  buildings,  general  location,  plans 

and  sections. 

08.  Chlorine  chart  Mirafiores  Lake. 

APPENDIX  A-3. 
(Boport  of  chief  hydrographer,  sectloii  of  meteorology  and  hydrography.] 

Following  plates,  99  to  112,  in  portfolio. 
Piato^ 

00.  Wind  roses,  year  1913. 

100.  Hydrograph  of  Oatun  Lake 

101.  Hydrograph  of  Mirafiores  Lake. 

102.  Mass  curve  of  total  yield,  Gatun  Lake. 

103.  Rainfall,  runoff  and  percentage  runoff,  Gatun  Lake,  year  1918. 

104.  Gatun  Lake  watershed.    Mass  curves  of  total  yield,  net  yield,  land  area 

yield,  storage,  rainftUl,  and  evaporation  on  lake  surface. 
106.    Chagres  River  drainage  basin.    Mass  curve  of  discharge  at  Alhajuela. 

106.  Chagres  River  drainage  basin.    Curve  of  discharge  duration,  Alhajuela. 

107.  Chagres  River  drainage  basin.    Curve  of  discharge  duration  for  24  years, 

Alhajuela. 
106.    Gatun  Spillway.    Changes  due  to  operation  of  gates. 
100.    Gatun  Spillway.    Leakage  of  gates.    December  23  to  25, 1018. 
110.    Gatun  Spillway.    Leakage  of  gates.    March  12  to  14,  1914. 
IIL    Mirafiores  Locks.    Current  observations  taken  below  west  lower  operating 

gatea 
112.    Hydrographs  showing  surge  in  Culebra  Cut  at  pontoon  bridge  on  locking 

water  at  Pedro  Miguel  Lock. 

APPENDIX  B. 

(Report  of  ongliicer  of  tormlnal  eonatmetion.] 
Plate. 

20.  Pacific  terminals:    Balboa  Plain  and  Balboa  Heights,  looking  northeast 

ftom  top  of  Sosa  HIU.    July  1, 1014. 

21.  Balboa  terminals.    Pouring  concrete  in  quay  wall  (g,  h«  i).    November 

20,  1018. 

22.  Balboa  termlnalSL    Looking  from  quay  wall  (g,  h,  i)  along  line  of  bulk- 

head wall  of  No.  1  slip,  showing  caissons  sunk  to  rock  and  forms  being 
Started  to  receive  superstructure.    January  27, 1014. 

28^  Balboa  terminals.  Brick  paving,  east  end  of  quay  wall  (g,  h,  i).  March 
18»1914. 

24.    Balboa  termlnala.    Interior  of  boiler  shop.    January  27, 1014. 
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Plate. 

25.  Balboa  terminals    Condition  of  south  wall  of  Dry  Dock  No.  1  after  ex- 

cavation by  steam  shovels  to  elevation  —40.    Slope  taken  is  at  natural 
dip  of  rock.    June  26,  1914. 

26.  Balboa  terminals.    Bast  end  of  north  wall  of  Dry  Dock  No.  1,  showing 

condition  along  incline.    June  26, 1914. 

27.  Balboa  terminals.     Supporting  runway  piers  for  coal  rehandling  cranes 

over  coal  pocket    June  80,  1914. 

28.  Balboa  terminals     Bean^  and  floor  reinforcement  in  superstructure  on 

Pier  No.  1.    June  27, 1914. 

29.  Asphalt-concrete  mixing  plant  at  Balboa.    June  27,  1914. 

80.  Making  asphalt  concrete  roads  at  Balboa.    June  27,  1914. 

81.  Cristobal  coaling  station,  showing  caissons  in  reloader  foundations,  look- 

ing south.    May  26,  1914. 

82.  Cristobal  coaling  station,  showing  east  bridge  tract  wall  and  south  eud 

of  caissons  under  unloading  wharf.    Looking  north.    July  9,  1914. 
88.    Bast  Breakwater,  Limon  Bay,  Coco  Solo  storage  yard,  looking  west  from 

east  end.    August  12,  1914. 
34.    Toro  Point  Breakwater,  top  view,  looking  out    April  21,  1914. 

85.  Toro  Point  Breakwater,  sea  slope,  looking  out    April  21,  1914. 

Following  plates,  IIS  to  128,  in  portfolio. 

118.  Balboa  shops  and  yards.    General  plan. 

114.  Dry  Dock  No.  1,  Balboa.    General  plan  and  section. 

115.  Dry  Dock  No.  1,  Balboa.    Cross  sections. 

116.  Balboa  coaling  plant    General  plan. 

117.  Balboa  coaling  plant.    Cross  sections. 

118.  Balboa  townslte.    General  plan. 

119.  Floating  cranes  Ajax  and  Hercules,    Elevations. 

120.  Floating  cranes  Ajaw  and  Hercules,    Plan  and  sections 

121.  Fuel-oil  plant,  Atlantic  terminals.    General  plan. 

122.  Fuel-oil  plant.  Pacific  terminals    General  plan. 
128.  Cristobal  coaling  plant.    General  plan. 

124.  Cristobal  coaling  plant.    Cross  sectlona 

125.  Bast  Breakwater.    General  plan. 

126.  Bast  Breakwater.    Cross  sections. 

127.  Type  A  tug&    Deck  plans. 

128.  Type  A  tugs.    Outboard  profile. 

APPENDIX  C. 

[Report  of  resident  engineer,  dredging  diyiflion.1 

Plate. 

86.  Culebra  Out  looking  south  from  a  point  near  present  1726.    January  25, 

1905. 

87.  Culebra  Cut,  between  Gold  and  Contractors  Hills,  in  1890.    Looking  south. 

88.  Culebra  Cut,  between  Gold  and  Contractors  Hills,  in  1890.    Looking  north. 

89.  Culebra  Cut,  looking  north  from  Contractors  Hill.    December  28, 1907. 

40.  Culebra  Cut,  looking  south  from  Contractors  Hill  (excavation  completed 

south  of  Cucaracha  slide).    July  19,  1913. 

41.  Culebra  Cut,  looking  south  from  Empire  suspension  bridge  (lower  shovels 

working  on  bottom  of  canal).    June  16, 1918. 
Culebra  Cut  looking  south  from  east  bank  half  way  between  Culebra  and 
^mpire.    June,  1918. 
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Plate. 
48.    Gulebra  Cut,  Gnlebra.    Looking  north  from  east  bank,  showing  bottom  of 
canaL    Angast  28, 1918. 

44.  Culebra  Cut,  Gulebra.    Looking  south  from  east  bank.    Surface  of  water 

72.8  feet  above  sea  leyeL    Octol>er  80,  1918. 

45.  Culebra  Cut,  Empire.    Looking  south  from  suspension  bridge.    Surftice  of 

water  72.8  feet  above  sea  level.    October  80, 1918. 

46.  Culebra  Cut,  looking  north  from  one-fourth  mile  south  of  suspension 

bridge  at  Empire.    Cut  completed  at  bridge.    June  16,  1918. 

47.  Culebra  Cut,  Empire.    Looking  south  from  west  bank  near  Cunette.    Sur- 

face of  water  72.8  feet  above  sea  level.    October  30, 1918. 

48.  Culebra  Cut,  Empire.    Looking  south,  showing  suspension  bridge.    Decem- 

ber, 1918. 

49.  Culebra  Cut,  Culebra.    Looking  south  from  Contractors  HiU.    Cucaracha 

slide  in  left  center.    May  25, 1918. 

50.  Culebra  Cut,  Culebra.    Looking  north.    Lower  part  of  Cucaracha  slide  on 

right    August  18, 1918. 
61.    Culebra  Cut    Cucaracha  slide,  from  west  bank  south  of  Contractors  Hill. 

Looking  north.    October  16, 1918. 
52.    Culebra   Cut,   Culebra.    Blasting  a   channel   through   Cucaracha    slide. 

Looking  north.    October  16,  1918. 
58.    Culebra  Cut   Culebra.     Looking  south   from  top  of  Contractors  Hill. 

Cucaracha  slide  to  left    December  8, 1918. 

54.  Culebra  Cut  from  Contractors  Hill,  showing  ladder  and  dipper  dredges 

working  on  toe  of  Cucaracha  slide.    December  9, 1918. 

55.  Culebra  Cut  Culebra.    Looking  north  from  west  bank.    Dredges  operating 

in  Cucaracha  slide.    December  9,  1918. 

56.  Culebra  Cut.    Looking  north  from  west  bank.    Width  of  channel  at  slide, 

150  feet    December  18,  1918. 

57.  Culebra  Cut,  Culebra.     Seagoing  suction  dredge  OiUebra  passing  Cuca- 

racha slide.    January  20, 1914. 

58.  Culebra  Cut  Culebra.    Looking  north  from  Contractors  HiU.    June  12. 

1914. 
50.    Culebra  Cut,  Culebra.    Looking  south  from  west  bank,  showing  dredges 
working  in  Cucaracha  slide.    June,  1914. 

60.  Oamboa  Dike.     Opening  the  valves  and  flooding  Culebra  Cut     Water 

coming  through  four  pipes.    October  1, 1918. 

61.  Blowing  up  Gamboa  Dike.    Looking  north  from  boat  in  canal  south  of 

dike.    October  10, 1918. 

62.  Aids  to  navigation.    Beacons  in  Culebra  Cut  « 

63.  NaoB  Island  Breakwater.    Looking  south  from  Soea  Hill. 

64.  Paraiso   pontoon  bridge.     Launching  pontoon  at  Mount   Hope  shops. 

March  25,  1914. 

65.  Paraiso  pontoon  bridge.    Looking  north,  showing  train  crosaiDg  canal. 

May  16, 1914. 

FodouAng  platen,  129  to  1S5,  in  portfolio. 

129.  Prism  at  Cucaracha.    October  20,  1918. 

180.  Prism  at  Cucaracha.    February,  1914. 

131.  Prism  at  Cucaracha.    June,  1914. 

182.  Cucaracha  slide.    January  14,  1914.    * 

183.  Cucaracha  slide.    February  28, 1914. 
134.  Cucaracha  slide.    April  9, 1914. 
186.  Cucaracha  slide.    May  8, 1914. 
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APPENDIX  TO  APPENDIX  F. 
(Report  of  restdent  enflBeer,  pcnuuieiit  building  dlTlsioB,  rapplj  department.] 

Plate. 

66.  New  administratloii  bnllding,  Balboa  Heights.    North  front 

67.  New  administration  building,  Balboa  Heights.    South  front 

68.  Completed  four-family  house  in  the  new  village  of  Balboa. 

69.  The  new  Tillage  of  Balboa  from  the  administration  building. 

70.  The  transmission  line  substation  at  Miraflores. 

APPENDIX  M. 
[Cliarte  ehowlng  organiiation  of  The  Panama  Canal  and  Panama  Railroad  Go.,  Jnlj,  1914.1 

AU  platCB  In  portfolio, 
Plate. 
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ANNUAL  REPORT 

OF  THE 

ISTHMIAN  CANAL  COMMISSION 

AND 

THE  PANAMA  CANAL. 


The  Panama  Canal, 
Office  of  the  Gtovernor, 
Balboa  HetghtSj  Canal  Zone^  September  £0^  19H. 

« 

Sir:  I  have  the  honor  to  submit  the  annual  report  covering  the 
construction,  operation,  maintenance,  sanitation,  and  protection  of 
The  Panama  Canal  for  the  fiscal  year  ended  June  30, 1914. 

OBQANIZATIOK. 

The  organization  which  existed  at  the  close  of  the  previous  fiscal 
year  and  was  described  in  the  last  annual  report  underwent  a  num- 
ber of  changes  during  the  year,  as  the  construction  work  was 
reduced  and  concentration  of  what  remained  seemed  desirable  and 
advantageous. 

All  municipal  engineering  work  in  the  Canal  Zone  formerly  per- 
formed by  the  construction  divisions,  as  well  as  that  performed  in 
the  cities  of  Colon  and  Panama  by  the  division  of  public  works, 
department  of  civil  administration,  was  consolidated,  effective  July 
16,  1918,  forming  the  division  of  municipal  engineering,  under 
Mr.  Oeorge  M.  Wells,  resident  engineer,  reporting  to  the  chief 
engineer. 

For  the  design  of  the  buildings  for  the  new  town  of  Balboa,  an 
architectural  force  was  organized  on  the  Isthmus,  as  well  as  a  force 
under  a  resident  engineer  for  the  erection  of  the  new  administration 
building  and  quarters  for  officers  and  employees,  in  accordance  with 
plans  which  had  been  prepared  and  approved.  In  addition,  a  force 
under  a  landscape  architect  was  gathered  together  to  lay  out  the 
grounds  and  construct  streets,  water  and  sewer  systems  for  the 
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Balboa  town  site,  independent  of  the  division  of  municipal  engineer- 
ing. While  the  work  of  the  first  two  forces  was  directly  under  the 
supervision  of  the  chief  engineer,  to  reduce  the  cost  of  administra- 
tion they  were  assigned  to  the  quartermaster's  department ;  the  force 
of  the  landscape  architect  was  placed  under  the  second  division  of 
the  chief  engineer's  office. 

Effective  October  1,  1913,  the  time  keeping  and  cost  keeping  for 
the  central  division  and  the  cost  keeping  for  the  quartermaster's 
department  were  transferred  to  the  office  of  the  chief  engineer  and 
consolidated  with  the  forces  already  organized  under  this  office  to 
take  care  of  the  time  keeping  and  cost  keeping  of  other  branches  of 
the  work. 

With  the  admission  of  water  into  Culebra  Cut  by  the  blowing  up 
of  Gamboa  Dike  on  October  10,  1913,  the  central  division  was  abol- 
ished. The  remaining  dry  excavation  in  the  territory  covered  by 
this  division  was  placed  under  a  resident  engineer  reporting  to  the 
chief  engineer;  all  surveying  work  and  dredging  were  placed  under 
the  sixth  division  of  the  chief  engineer's  office,  and  the  transporta- 
tion forces,  with  those  of  the  first,  fifth,  and  fortification  divisions, 
were  concentrated  under  a  superintendent  of  transportation  and 
placed  with  the  second  division  of  the  office  of  the  chief  engineer; 
the  central  division's  property  accountability  was  transferred  to  the 
quartermaster's  department. 

Effective  October  15,  1913,  the  concrete  work  remaining  to  com- 
plete the  construction  of  the  locks  at  Gatun  was  transferred  from  the 
Atlantic  division  to  the  first  division,  which  could  do  it  in  connection 
with  installation  of  the  machinery  and  towing  tracks  with  the  same 
supervisory  force;  similar  xmfinished  work  in  connection  with  the 
Pacific  Locks  was  also  transferred  to  the  first  division  at  the  same 
time. 

On  January  1, 1914,  all  dry  excavation  still  in  progress  in  connec- 
tion with  the  Culebra  Cut,  the  construction  of  the  Naos  Island 
Breakwater,  the  sluicing  operations  on  the  east  bank  of  the  Cut  north 
of  Gold  Hill  to  relieve  the  pressure,  and  the  fill  of  the  town  site  at 
Balboa  were  consolidated  and  placed  in  charge  of  Mr.  George  A. 
Greenslade,  general  superintendent,  and  constituted  the  fourth  di- 
vision of  the  chief  engineer's  office.  The  auditing  of  property  re- 
turns and  the  making  of  test  checks  of  property  were  transferred 
from  the  chief  quartermaster  to  the  examiner  of  accounts. 

The  remaining  work  in  the  Atlantic  and  fifth  divisions  having 
reached  such  a  stage  as  not  to  justify  the  administrative  charges 
that  the  existing  organizations  called  for,  these  two  divisions  were 
abolished  on  February  1.  Their  property  accountability  was  trans- 
ferred to  the  quartermaster's  department  and  their  records  turned 
over  to  the  fourth  division,  office  of  the  chief  engineer.    The  construe- 
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tion  of  the  west  breakwater  and  the  operation  of  Porto  Bello  quarry 
were  transferred  to  the  second  division  of  the  chief  engineer's  office, 
while  the  work  remaining  at  Oatun  Dam,  El  Cano  saddle,  back  fill 
at  Miraflores,  Miraflores  spillway  channel,  Ancon  quarry,  and  the 
sluicing  at  Gold  Hill  were  placed  directly  under  the  chief  engineer. 

Effective  April  1, 1914,  by  Executive  order  and  in  conformity  with 
the  Panama  Canal  act  of  August  24,  1912,  the  existing  organization 
was  abolished  and  the  one  contemplated  by  the  act  was  made  effec- 
tive. Under  this  organizations  there  were  created  a  department  of 
operation  and  maintenance,  a  purchasing  department,  a  supply  de< 
partment,  an  accounting  department,  a  health  department,  an  execu- 
tive office,  and  a  Washington  office  of  The  Panama  Canal. 

The  department  of  operation  and  maintenance  was  placed  in 
charge  of  the  Governor  and  in  the  administration  of  the  affairs  of 
the  department  he  is  assisted  by  an  engineer  of  maintenance  and  a 
superintendent  of  canal  transportation.  To  provide  for  the  remain- 
ing construction  work  as  well  as  the  maintenance  and  operation  of 
the  canal,  the  department  was  organized  with  the  following  divisions : 

The  division  of  terminal  construction,  which  embraces  charge  of 
the  design,  inspection  and  construction  of  dry  docks,  shops,  coaling 
and  fuel-oil  plants,  floating  cranes,  docks,  and  other  terminal  facili- 
ties; construction  transportation  by  rail;  road,  street,  and  sewer 
work  in  the  new  town  of  Balboa;  and  the  breakwater  construction  at 
the  Atlantic  terminal,  reporting  to  the  Governor. 

The  division  of  erection;  the  electrical  division;  the  division  of 
municipal  engineering;  the  division  of  lighthouses,  until  June  16, 
1914,  when  it  was  abolished ;  and  the  office  engineer  with  his  forces, 
were  placed  under  the  engineer  of  maintenance. 

The  dredging  division,  fortification  division,  mechanical  division, 
and  the  remaining  construction  work  consisting  of  sluicing  in  the 
vicinity  of  Gold  Hill,  completion  of  Naos  Island  Breakwater,  ex- 
cavation in  the  dry  to  relieve  side  pressure  in  the  vicinity  of  Culebra, 
and  grading  and  filling  at  the  locks  and  dams,  combined  in  a  general 
construction  division,  report  directly  to  the  Governor. 

The  division  of  canal  transportation,  under  the  supervision  of  a 
superintendent  of  transportation  reporting  to  the  Governor,  is 
charged  with  the  safe  conduct  of  vessels  through  the  canal.  The 
port  captains,  the  board  of  local  inspectors,  the  pilots,  and  the  ad- 
measurers  of  vessels,  and,  since  June  16, 1914,  the  care  and  operation 
of  lights  and  beacons  are  directly  in  charge  of  the  superintendent  of 
transportation. 

Col.  H.  F.  Hodges,  United  States  Army,  was  designated  as  engi- 
neer of  maintenance,  Mr.  H.  H.  Rousseau,  United  States  Navy,  as 
engineer  of  terminal  construction,  and  Capt.  Hugh  Rodman,  United 
States  Navy,  as  superintendent  of  transportation. 
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The  quartermaster's  department  and  the  subsistence  department, 
as  outlined  in  previous  annual  reports,  were  consolidated  to  constitute 
the  supply  department,  which  was  placed  in  charge  of  Capt.  R.  £. 
Wood  as  chief  quartermaster.  It  has  charge  of  the  storing  and  dis- 
tribution of  all  material  and  supplies  for  use  of  The  Panama  Canal 
and  its  employees,  and  for  other  departments  on  the  Isthmus  and 
their  employees,  and  for  vessels  of  the  United  States  and  other  vessels 
when  required.  It  operates  commissaries,  hotels,  and  messes;  has 
charge  of  the  maintenance  of  buildings,  the  assignment  of  quarters, 
and  care  of  grounds.  It  recruits  and  distributes  unskilled  labor  and 
is  in  charge  of  the  necessary  animal  transportation. 

The  accounting  department,  as  organized,  consists  of  the  auditor's, 
the  paymaster's,  and  the  collector's  offices.  The  consolidation  was 
made  for  administrative  purposes  only  in  order  to  secure  economy, 
the  auditor  having  supervision  and  direction  of  the  entire  depart- 
ment; the  heads  of  the  subdivisions,  however,  are  independent  in 
their  own  particular  spheres.  The  department  has  Charge  of  general 
bookkeeping,  auditing,  and  accounting  for  both  money  and  property, 
the  examination  of  pay  rolls  and  vouchers,  the  inspection  of  time 
books  and  of  money  and  property  accounts,  the  administrative  exami- 
nation of  accounts  as  required  by  law,  and  the  collection,  custody, 
and  disbursement  of  funds  for  The  Panama  Canal  and  the  Canal 
Zone.  The  accounting  department  was  placed  in  charge  of  Mr. 
H.  A.  A.  Smith  as  auditor  for  The  Panama  Canal,  with  Mr.  John  H. 
McLean  as  paymaster  and  Mr.  T.  L.  Clear  as  collector. 

The  health  department  was  organized  under  the  supervision  and 
direction  of  a  chief  health  officer,  Lieut.  Col.  Charles  F.  Mason, 
United  States  Army.  This  department  is  charged  with  all  matters 
relating  to  maritime  sanitation  and  quarantine  in  the  ports  and 
waters  of  the  Canal  Zone  and  in  the  harbors  of  the  cities  of  Panama 
and  Colon,  and  with  land  sanitation  in  the  Canal  Zone  and  sanitary 
matters  in  the  terminal  cities  in  conformity  with  the  canal  treaty 
between  the  United  States  and  the  Republic  of  Panama,  together 
with  all  matters  relating  to  hospitals  and  charities. 

The  civil  functions  of  the  Canal  Zone  were  placed  in  charge  of  an 
executive  secretary  who,  under  the  direction  of  the  Governor,  has 
supervision  of  all  matters  relating  to  the  keeping  of  the  time  of  em- 
ployees, to  post  offices,  customs,  taxes  and  excises,  excepting  the  col- 
lection thereof,  police  and  prisons,  fire  protection,  land  offices,  schools, 
clubs,  and  law  library,  the  custody  of  files  and  records,  and  the 
administration  of  estates  of  deceased  and  insane  employees.  He  con- 
ducts all  correspondence  and  communications  between  the  authori- 
ties of  the  Canal  Zone  and  the  Government  of  the  Republic  of 
Panama,  and  the  diplomatic  representatives  from  other  countries. 
Mr.  C.  A.  Mcllvaine  was  appointed  executive  secretary. 


BEPOBT  07  THE  OOVEBKOB.  6 

The  scope  of  the  work  of  the  Washington  office  remained  about  the 
same  as  previously  reported,  Maj.  F.  C.  Boggs,  United  States  Army, 
being  continued  in  charge  as  general  purchasing  officer  and  chief  of 
office. 

By  Executive  order  of  May  20,  1914,  a  committee  of  six  members 
was  created  to  arrange  and  provide  suitable  ceremonies  for  the  formal 
and  official  opening  of  The  Panama  Canal,  as  is  provided  for  in  sec- 
tion 4  of  the  Panama  Canal  act.  The  committee  is  composed  of  per- 
sons who  were  members  of  the  Isthmian  Canal  Commission  and  is  to 
be  known  and  referred  to  as  the  committee  for  the  formal  and  official 
opening  of  the  Panama  Canal. 

GGNSTBUCTIGir. 
PERSONKEIi. 

The  central  division,  embracing  the  same  work  as  described  in  the 
annual  report  for  1913,  continued  in  charge  of  Lieut.  Col.  D.  D.  Gail- 
lard,  United  States  Army,  as  division  engineer,  until  the  division  was 
abolished  on  October  15, 1918.  During  his  absence  on  regular  annual 
leave  from  May  7,  1918,  to  July  2,  1918,  and  during  the  part  of  his 
illness  from  July  29,  1913,  to  October  15,  1913,  the  work  was  con- 
ducted by  Resident  Engineer  A.  S.  Zinn  as  acting  division  engineer. 
Subsequent  to  the  abolition  of  the  division  and  until  January  1, 1914, 
Mr.  Zinn  continued  in  charge  of  steam-shovel  work  which  was  imder- 
taken  to  lighten  the  banks,  of  the  approaches  to  the  pontoon  bridge, 
and  of  the  Naos  Island  Breakwater.  Col.  Gaillard  died,  as  the  result 
of  a  tumor  on  the  brain,  December  5, 1913. 

The  work  of  dry  excavation  in  Culebra  Cut  was  divided  into  two 
districts;  one  extended  from  Gamboa  to  Culebra,  which  continued 
in  charge  of  Mr.  J.  M.  Hagan,  superintendent,  until  September  14, 
1913,  when  he  was  transferred  to  Naos  Island  Breakwater,  relieving 
Supt.  W.  T.  Reynolds,  who  resigned  on  September  13,  1913.  He 
remained  in  charge  until  the  consolidation  of  the  construction  work 
under  the  fourth  division,  chief  engineer's  office,  January  1,  1914. 
The  breakwater  was  then  placed  under  Mr.  Will  B.  Casey,  general 
foreman.  The  district  from  Culebra  to  Pedro  Miguel  Locks  con- 
tinued in  charge  of  Mr.  M.  W.  Tenny,  superintendent,  until  Decem- 
ber 81,  1913.  The  transportation  division  continued  in  charge  of 
Mr.  A.  Sessions  until  he  resigned,  on  October  13, 1913,  when  all  the 
transportation  on  the  Pacific  side  of  the  canal  was  concentrated. 

The  Atlantic  division,  embracing  the  same  construction  work  as 
described  in  the  last  annual  report,  continued  in  charge  of  Lieut 
Col.  William  L.  Sibert,  United  States  Army,  as  division  engineer, 
until  February  1,  1914,  when  the  division  was  abolished.  He  con- 
tinued on  duty  as  a  member  of  the  Isthmian  Canal  Commission  until 
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April  1,  1914.  Maj.  James  P.  Jervey,  United  States  Army,  resident 
engineer,  continued  in  charge  of  the  construction  of  the  masonry 
work  of  the  Gatun  Locks  until  September  26, 1913.  Maj.  George  M!. 
Hoffman,  United  States  Army,  resident  engineer,  continued  in  charge 
of  the  Gatun  Dam  and  spillway  until  September  28,  1918.  On  these 
dates  both  the  latter  officers  were  relieved  on  account  of  the  practical 
completion  of  their  work.  Lieut.  Col.  William  V.  Judson,  United 
States  Army,  assistant  division  engineer,  continued  in  charge  of  the 
construction  of  the  breakwater  at  Toro  Point  and  the  operation  of 
the  Porto  Bello  quarry  until  the  abolition  of  the  division,  when  he 
continued  in  charge  of  the  same  work  as  assistant  division  engineer 
until  April  1,  1914,  when,  on  his  own  request,  he  was  relieved  from 
duty  with  the  canal. 

The  fifth  division,  chief  engineer's  office,  continued  in  charge  of 
Mr.  H.  O.  Cole  as  resident  engineer,  and  had  charge  of  masonry 
construction  of  the  Pacific  locks,  dams,  and  spillway,  the  operation  of 
the  Ancon  quarry,  and  excavation  of  the  channel  between  Pedro 
Miguel  and  Miraflores  Locks  until  October  15,  1913,  when  the  locks 
were  transferred  to  the  first  division,  and  he  continued  in  charge  of 
the  balance  of  the  work  until  January  31,  1914,  when  the  amoimt  of 
work  remaining  necessitated  a  reorganization  and  he  severed  his  con- 
nection with  the  canal. 

Other  officials  connected  with  the  work  during  the  year  are  re- 
ferred to  elsewhere  in  the  report. 

LOCKS  AND  DAMS. 

Gatun  LocJea. — As  noted  in  the  last  annual  report,  the  concrete  work 
of  the  locks  assigned  to  the  Atlantic  division  was  finished  June  14, 
1913,  with  the  exception  of  the  lamp-post  bases,  bases  for  snubbing 
buttons  and  mooring  posts,  stairway  parapets,  and  the  closing  of 
openings  left  for  construction  purposes.  During  the  year  just  ended 
there  were  laid  525  cubic  yards  of  concrete  in  the  locks  structure  at 
a  division  cost  of  $95.2529  per  cubic  yard  (including  finishing  and 
calking  concrete  previously  laid) ;  in  the  construction  of  the  con- 
trol house,  94  cubic  yards  at  a  division  cost  of  $81.2796  per  cubic  yard, 
and  9,785  cubic  yards  in  connection  with  the  installation  of  the  ma- 
chinery, at  a  division  cost  of  $10.7015  per  cubic  yard.  The  construc- 
tion-plant mixers  ceased  operation  on  August  16, 1913.  The  construc- 
tion cableways  handled  4,111  cubic  yards  of  concrete  and  were  util- 
ized for  the  transfer  of  material  across  the  locks  after  the  removal  of 
the  bridges  used  by  the  contractors  in  the  erection  of  the  gates.  The 
amount  of  all  concrete  laid  in  the  Gatun  Locks,  exclusive  of  that  used 
in  the  construction  of  the  control  house,  from  the  beginning  of  the 
work  to  the  close  of  the  fiscal  year,  aggregated  2,067,731  cubic  yards 
•  an  average  division  cost  of  $7.2122  per  cubic  yard.    No  rock  or 
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sand  was  handled  by  the  unloading  cableways  during  the  year,  but 
they  were  used  for  transferring  material  from  the  stock  piles  to  the 
tunnel  hoppers  and  for  unloading  coal  for  use  on  the  west  side  of 
the  locks.  The  back  filling  of  the  side  walls,  made  of  material  ob- 
tained from  borrow  pits,  was  continued  until  December  19,  1913, 
when  the  status  of  available  money  necessitated  discontinuing  further 
work.  The  amount  placed  during  the  year  was  91,576  cubic  yards  at 
a  division  cost  of  $1.4304  per  cubic  yard.  The  total  amount  of  ma- 
terial used  for  back  fill  up  to  June  30,  1914,  aggregated  2,119,406 
cubic  yards  placed  behind  the  side  walls  at  a  division  cost  of  $0.5007 
per  cubic  yard,  and  a  total  of  113,163  cubic  yards  placed  in  the  cen- 
ter wall  at  a  division  cost  of  $0.7692  per  cubic  yard.  Teams  and 
scrapers,  locomotive  cranes,  and  hand  labor  were  used  to  bring  the 
back  fill  to  final  grade,  at  a  cost  for  the  year  of  $47,376.79.  To  the  end 
of  the  fiscal  year  a  total  of  $56,673.61  was  expended  on  work  for  this 
final  grading.  The  concrete  paving  of  the  slope  between  the  locks 
and  the  Panama  Railroad  was  completed  during  the  year  at  a  total 
cost  of  $10,726.54.  The  lamp-posts,  snubbing  buttons,  and  mooring 
posts  were  completed  in  place.  The  construction  of  the  control  house, 
begun  in  April,  1913,  was  continued  by  the  forces  of  the  Atlantic 
division  until  October  15,  1913,  when  it  was  taken  over  by  the  first 
division  with  other  unfinished  work  in  the  Atlantic  division.  It  was 
completed  by  the  close  of  the  fiscal  year,  with  the  exception  of  the 
door  and  window  frames.  The  amount  expended  for  the  construc- 
tion of  the  building,  which  is  of  reinforced  concrete,  tile  roof  and  tile 
floors,  was  $54,391.60. 

Gatun  spillway. — Work  on  the  spillway  consisted  in  completing 
the  fill  of  the  openings  of  the  valves  in  the  body  of  the  dam,  raising 
the  piers  to  full  height,  setting  the  valves,  and  completing  the  bridge. 
So  far  as  the  spillway  proper  is  concerned,  the  structure  was  finally 
finished  in  October  of  1913.  During  the  year  7,047  cubic  yards  of 
concrete  were  laid,  at  an  average  cost  of  $8.9005  per  cubic  yard, 
making  the  total  amount  of  concrete  placed  in  the  structure  231,179 
cubic  yards,  at  an  average  cost  of  $7.5273  per  cubic  yard.  The  steps 
on  either  side  and  the  back  fill  in  connection  with  them  were  com- 
pleted by  the  supply  department  and  finished  in  May,  1914. 

Gatun  Dam. — ^Work  on  the  dam  consisted  in  placing  material  on 
the  portions  east  and  west  of  the  spillway  to  bring  the  dam  to  full 
height,  in  bringing  the  slopes  generally  to  final  grade,  completing 
the  fill  around  and  over  the  core  wall  connecting  the  dam  with  the 
locks,  paving  the  upstream  slope,  and  in  laying  such  permanent 
tracks  as  it  was  deemed  advisable  to  maintain  in  order  to  make  quick 
repairs  in  case  of  necessity.  For  this  purpose  two  steam  shoveb 
were  at  work  until  March,  1914,  borrowing  material  from  north  of 
the  dam,  principally  red  clay,  and  in  accomplishing  the  grading  and 
completion  of  the  fill ;  314,160  cubic  yards  were  handled  at  a  division 
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cost  of  $0.4033  per  cubic  yard.    Paving  the  upstream  slope,  as  outlined 
in  the  last  annual  report,  was  completed  in  August,  1913,  and  9,860 
cubic  yards  of  large  riprap  rock  from  Sosa  Hill  and  from  excava- 
tion for  the  dry  dock  at  Balboa  were  used  at  a  division  cost   of 
$2.0403  per  cubic  yard  in  place.    The  total  amount  of  large  and 
crushed  rock  used  for  paving,  therefore,  was  94,330  cubic  yards,  and 
the  average  division  cost  was  $1.4378  per  cubic  yard.   Permanent  tracks 
aggi*egating  5,780  feet  in  length  were  laid  with  good  rails  and  ties, 
with  proper  grades  and  curves.    Observations  for  settlement  were 
continued  throughout  the  year..  Seepage  from  the  dam  has  been 
negligible.    At  the  close  of  the  rainy  season  two  small  streams  were 
found  issuing  from  the  north  toe  in  the  west  portion  of  the  dam, 
but  with  the  advance  of  the  dry  season  these  ceased  entirely.    There 
was  no  seepage  of  any  kind  apparent  in  the  east  portion  of  the  dam. 
Pedro  Miguel  Locks, — ^Masonry  construction  carried  on  at  these 
locks  by  the  fifth  division  consisted  of  lamp-post  bases,  bases  for  snub- 
bing buttons  and  posts,  stairway  wells,  and  the  control  house.    What 
remained  after  October  1,  1913,  was  taken  over  by  the  first  division 
in  connection  with  the  concrete  that  was  placed  as  an  incident  to 
the  installation  of  the  operating  machinery.    The  amount  of  con- 
crete laid  in  the  lock  structure  was  1,087  cubic  yards,  at  a  division 
cost  of  $22.3520  per  cubic  yard,  including  finishing  and  calking 
concrete  previously  laid;  in  the  construction  of  the  control  house, 
592  cubic  yards,  at  a  division  cost  of  $62.5423  per  cubic  yard,  and 
10,961  cubic  yards  in  connection  with  the  installation  of  machinery, 
at  a  division  cost  of  $11.1332  per  cubic  yard.    As  the  machinery  and 
wiring  were  not  all  installed,  additional  concrete  will  be  required 
to  complete  the  work.    The  total  amount  of  concrete  laid  at  the 
Pedro  Miguel  Locks  (exclusive  of  that  used  in  the  construction  of  the 
control  house)  from  the  beginning  of  the  work  to  the  close  of  the 
fiscal  year  was  928,326  cubic  yards,  and  the  division  cost  was  $5.6575 
per  cubic  yard.    Work  on  the  control  house  was  begun  in  May,  1913, 
and  was  completed  by  the  close  of  the  year  with  the  exception  of 
the  doors,  windows,  and  plumbing.    The  amount  expended  on  the 
construction  of  the  building,  which  is  of  reinforced  concrete,  tile  roof 
and  tile  floors,  was  $68,521.95.    The  back  filling  of  the  side  walls 
was  completed  in  March,  1914,  and  the  filling  of  the  center  wall  in 
February,  1914.    During  the  fiscal  year  27,750  cubic  yards  of  ma- 
terial were  placed  behind  the  side  walls,  at  a  division  cost  of  $1.1146 
per  cubic  yard,  and  5,619  cubic  yards  in  the  center  wall,  at  a  division 
cost  of  $1.6139  per  cubic  yard.    The  total  amount  of  material  used 
for  back  fill  up  to  June  30,  1914,  aggregated  834,288  cubic  yards 
placed  behind  the  side  walls,  at  a  division  cost  of  $0.4131  per  cubic 
yard  and  220,768  cubic  yards  placed  in  the  center  wall,  at  a  division 
cost  of  $0.4777  per  cubic  yard. 
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Miraflarea  Locks. — At  the  close  of  the  previous  fiscal  year  the  con- 
crete of  the  locks  proper  was  completed,  except  the  lamp-post  bases, 
bases  for  snubbing  buttons  and  mooring  posts,  parapets  around  the 
stairways,  and  the  nosing  at  the  end  of  the  south-approach  pier. 
During  the  year  just  ended  2,844  cubic  yards  of  concrete  were  laid 
in  the  locks  structure  at  a  division  cost  of  $20.6624  per  cubic  yard 
(including  finishing  and  calking  concrete  previously  laid) ;  in  the 
construction  of  the  control  house,  949  cubic  yards  at  a  division  cost 
of  $57.2407  per  cubic  yard,  and  18,241  cubic  yards  in  connection  with 
the  installation  of  the  machinery  at  a  division  cost  of  $11.8685  per 
cubic  yard.  Additional  concrete  remained  to  be  placed,  as  the  in- 
stallation of  machinery  and  the  wiring  were  not  completed.  The 
building  of  lamp-post  bases  on  the  southeast  wing  wall  was  inter- 
rupted by  the  necessity  of  transferring  sand  operations  to  Mirafiores, 
and  they  remain  to  be  placed.  The  amount  of  all  concrete  laid  in 
the  Mirafiores  Locks  (exclusive  of  that  used  in  the  construction  of 
the  control  house)  from  the  beginning  of  the  work  to  the  close  of 
the  fiscal  year  was  1,507,794  cubic  yards  at  a  division  cost  of  $5.1695 
per  cubic  yard. 

The  total  amount  of  concrete  laid  in  the  Pacific  Locks  (exclusive 
of  that  used  in  the  construction  of  the  control  houses)  at  the  close 
of  the  fiscal  year  aggregated  2,436,120  cubic  yards  at  an  average 
division  cost  of  $5.8555  per  cubic  yard. 

Backfilling  the  lock  walls  at  Mirafiores  was  continued,  material 
for  the  west  side  being  obtained  from  a  borrow  pit  on  the  northwest 
side  of  Cocoli  Hill  and  on  the  east  side  from  the  excavation  of  a 
channel  for  discharging  the  overfiow  from  the  spillway  into  the 
canal,  from  Diablo  and  Sosa  Hill&  The  backfilling  of  the  side  walls 
was  completed  in  May,  1914,  and  the  filling  of  the  center  wall  in 
March,  1914.  During  the  fiscal  year  360,198  cubic  yards  of  material 
were  placed  behind  the  side  walls  at  a  division  cost  of  $0.6021  per 
cubic  yard,  and  92,244  cubic  yards  in  the  center  wall  at  a  division 
cost  of  $0.5273  per  cubic  yard.  The  total  amount  of  material  used 
for  back  fill  up  to  June  30,  1914,  was  2,366,252  cubic  yards  placed 
behind  the  side  walls  at  a  division  cost  of  $0.3855  per  cubic  yard, 
and  249,457  cubic  yards  placed  in  the  center  wall  at  a  division  cost 
of  $0.5846  per  cubic  yard. 

Mtraflares  Dam  and  spillway. — ^During  the  present  fiscal  year  the 
total  amount  of  concrete  laid  in  the  spillway  was  10,112  cubic  yards, 
of  which  9,570  cubic  yards  were  plain  concrete  at  a  division  cost  of 
$8.8510  per  cubic  yard,  and  542  cubic  yards  were  reinforced  concrete 
at  a  division  cost  of  $11.8780  per  cubic  yard.  The  total  amount  of 
concrete  laid  in  the  spillway  to  June  30, 1914,  was  74,254  cubic  yards 
at  a  division  cost  of  $6.2160  per  cubic  yard.  The  last  concrete  was 
laid  in  February,  1914.    Dry  filling  on  the  west  dam  was  completed 
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in  February,  1914.  During  the  year  98,424  cubic  yards  of  material 
(secured  from  a  borrow  pit  on  the  northwest  side  of  Cocoli  Hill) 
were  placed  in  this  dam  at  a  division  cost  of  $0.6431  per  cubic  yard. 
The  total  amount  of  dry  filling  placed  in  the  dam  since  the  begin- 
ning of  the  work  is  1,758,423  cubic  yards,  at  a  division  cost  of 
$0.4582  per  cubic  yard. 

The  design,  construction,  and  inspection  of  the  lock  gates,  chain 
fenders,  emergency  dams,  operating  machinery,  and  electrical  in- 
stallations continued  in  charge  of  Col.  H.  F.  Hodges,  United  States 
Army,  as  assistant  chief  engineer  until  April  1,  1914,  and  subse- 
quently as  engineer  of  maintenance. 

Lock  gates, — ^The  construction  and  erection  of  the  lock  gates  ander 
contract  were  continued  and  completed  in  accordance  with  the  sup- 
plemental articles  of  agreement  entered  into  January  14,  1913.    At 
Gatun  all  the  gates  for  the  west  flight  were  completed  on  September 
24,  1913 ;  all  the  gates  for  the  east  flight  on  December  30,  1913.    At 
Pedro  Miguel  all  the  gates  for  the  east  lock  were  completed  Septem- 
ber 30,  1913,  and  for  the  west  lock  on  December  30,  1913.    At  Mira- 
flores  the  gates  for  the  west  flight  were  completed  on  September  30, 
1913,  and  for  the  east  flight  on  January  10, 1914.    All  the  gates  were 
completed  within  the  time  specified  in  the  supplemental  contract, 
the  time  at  Miraflores  being  anticipated  by  about  two  months.    The 
original  contract  provided  that  the  contractor  should  paint  the  gates 
with  two  coats  of  red  lead,  at  his  expense,  and  with  a  third  coat  of 
some  other  pigment  to  be  furnished  by  the  Isthmian  Canal  Commis- 
sion, applied  to  the  gates  at  the  contractor's  cost.    To  provide  for 
more  complete  protection,  this  agreement  was  modified  and  at  Gatun 
arrangement  was  made  for  an  additional  coat,  making  two  of  red 
lead  and  two  others,  instead  of  one.    These  additional  coats  consisted, 
one  of  United  States  Navy  anticorrosive  and  one  of  antifouling 
paint,  and  were  applied  to  those  parts  of  the  gates  in  the  lower 
locks  which  are  constantly  under  water.     On  the  remaining  gates 
at  Gatun  two  coats  of  equal  parts  of  graphite  and  red  lead  were 
applied.    It  was  intended  that  no  red  lead  should  be  used  at  Pedro 
Miguel  except  for  the  upper  guard  gates,  the  protection  to  consist 
of  three  coats  of  damp-proof  paint.    At  Miraflores  the  gates  in  the 
lower  lock  from  elevation  —6  to  the  bottom  were  to  be  given  two 
coats  of  red  lead,  followed  by  one  coat  of  anticorrosive  and  one  coat 
of  antifouling  paint.    All  the  other  gates  were  to  be  given  three 
coats  of  a  proprietary  paint  consisting  of  a  hydrocarbon  mixture. 
On  account  of  delay  in  receipt  of  the  damp-proof  paints  intended 
for  use  on  the  Pedro  Miguel  gates,  some  of  these  were  painted  with 
hydrocarbon  paint  from  Miraflores  and,  conversely,  a  few  of  the 
Miraflores  gates  were  painted  with  damp-proof  paint.    In  all  of  these 
cases  the  third  and  fourth  coats  were  applied  by  the  Commission 
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forces.  Due  to  impurities  in  the  water  of  Gatun  Lake,  none  of  the 
paints,  except  the  bitumastic  which  was  applied  directly  to  the 
metal  on  small  sections  of  several  of  the  gates  at  Gatun,  has  proved 
satisfactory,  and  the  paint  on  those  parts  which  are  constantly  under 
water  is  in  very  poor  condition.  The  action  of  the  gates  in  service 
is  entirely  satisfactory,  the  leakage  at  the  quoin  and  miter  posts 
being  extremely  small.  The  cost  of  the  gates  complete  was  $6,471,- 
806.99,  of  which  $5,632,942.38  were  paid  under  the  contract,  and  the 
balance  of  $838,864.41  was  for  inspection,  painting,  recess  covers, 
fixed  steel,  special  tracks,  and  services  furnished  the  contractor. 

Gate  machines. — ^AU  the  parts  for  the  mechanical  and  electrical 
installation  of  the  machines  for  operating  the  miter  gates  were 
emplaced.  The  40  machines  required  at  Gatun  were  completed  on 
February  28,  1914,  the  24  machines  at  Pedro  Miguel  on  March  28, 
1914,  and  the  28  machines  at  Miraflores  on  May  28, 1914.  A  number 
of  tests  were  conducted  to  determine  the  conditions  under  which 
the  most  satisfactory  operation  might  be  obtained,  and  the  results 
obtained  show  the  advisability  of  reducing  the  duty  of  the  motor, 
which  has  very  little  reserve  power,  by  starting  one  gate  ahead  of 
the  other  by  an  interval  of  approximately  20  seconds.  The  benefit 
derived  results  from  the  fact  that,  with  only  one  gate  operating, 
when  the  gates  are  near  the  mitering  position  the  entire  area  of  the 
chamber  is  available  for  the  storage  of  water  displaced.  The  cost 
of  the  miter-gate  moving  machines  complete  was  $822,410.03,  of 
which  $704,744.78  were  expended  under  the  contract,  and  the  balance 
for  installation. 

Miter-gate  farcing  machines. — ^With  the  material  of  the  miter-gate 
forcing  machines  on  hand,  their  erection  progressed  with  the  comple- 
tion of  the  gates.  The  20  machines  required  at  Gatun  were  com- 
pleted on  February  14, 1914,  the  12  at  Pedro  Miguel  were  completed 
on  March  27, 1914,  and  the  14  at  Miraflores  on  March  26,  1914.  No 
special  tests  were  conducted  during  the  year.  The  total  cost  of  the 
machines  was  $57,200.16,  of  which  $40,225.88  were  expended  under 
the  contract,  and  the  balance  for  installation. 

The  machinery  for  operating  the  hand  rails  on  the  gates  was  in- 
staUed  complete  diuing  the  year.  There  are  36  machines  at  Gatun, 
20  at  Pedro  Miguel,  and  24  at  Miraflores.  The  operation  is  satis- 
factory, both  on  local  and  remote  control  circuits.  The  total  amount 
expended  was  $29,652.32,  of  which  $17,078.58  were  paid  out  under 
the  contract  and  the  balance  for  installation. 

The  installation  of  the  pumps  for  unwatering  the  gates  was  com- 
pleted during  the  year.  There  are  40  pumps  at  Gatun,  24  at  Pedro 
Miguel,  and  28  at  Miraflores.  The  total  amount  expended  was 
$28,516.81,  of  which  $18,979.98  were  paid  out  under  the  contract  and 
the  balance  for  installation. 
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The  installation  of  the  electrical  appliances  for  operating  the 
various  gate  machines  was  completed  during  the  year.  The  total 
amount  expended  was  $207,653.42,  of  which  $132,326  were  paid  out 
under  the  contract  and  the  balance  for  installation. 

Rising  stem  valves. — ^The  placing  of  the  valves,  stems,  roller  trains, 
and  crossheads  remaining  to  be  done  at  the  close  of  the  last  fiscal 
year  was  completed  and  the  116  machines  required  for  their  operation 
were  erected  and  the  electrical  installation  completed.  Of  the  ma- 
chines placed  during  the  year  5  were  at  Gatun  and  28  at  Miraflores, 
making  a  total  of  56  at  Gatun,  24  at  Pedro  Miguel,  and  36  at  Mira- 
flores. The  mechanical  and  electrical  work  in  connection  with  the 
installation  of  these  machines  was  completed  at  Gatim  on  February 
12,  1914,  at  Pedro  Miguel  on  March  30,  1914,  and  at  Miraflores  on 
March  30, 1914. 

Guard  valves. — ^At  the  end  of  the  fiscal  year  all  guard  valves  and 
machines  were  erected  in  place  at  all  the  locks  except  at  Miraflores. 
The  six  at  Gatun  were  completed  on  April  25, 1914,  six  at  Pedro  Miguel 
on  June  29, 1914,  and  those  at  Miraflores  were  62  per  cent  completed 
at  the  close  of  the  fiscal  year.  The  tests  made  of  the  guard  valves 
showed  that  the  machines  would  not  operate  satisfactorily  as  origi- 
nally designed,  and  a  number  of  changes  were  made  necessary.  The 
most  important  ones  consisted  in  providing  an  outboard  bearing  to 
the  pinion  shaft,  which  overcame  the  tendency  of  the  pinion  to  get  out 
of  line  with  the  main  spur  gear,  and  guide  shoes  for  weights  in  the 
counterweight  pits  to  overcome  the  slight  eccentric  load  due  to  the 
weight  of  the  roller  train. 

The  amount  expended  on  the  rising  stem  and  guard  valves  and 
their  machines  to  the  close  of  the  fiscal  year  was  $1,508,735.59,  of 
which  $1,127,725.38  were  paid  under  the  contract  and  the  balance 
for  installation. 

Auxiliary  culvert  valves. — ^The  mechanical  and  electrical  work 
in  connection  with  the  installation  of  these  valves  and  their  ma- 
chines was  completed  during  the  year,  four  machines  being  installed 
at  Gatun  and  completed  on  March  10,  1914,  four  at  Pedro  Miguel 
completed  on  March  5,  1914,  and  four  at  Miraflores  completed  on 
March  31,  1914.  The  cost  of  the  machines  in  place  was  $22,805.80, 
of  which  $16,062.84  were  paid  under  the  contract  and  the  balance  for 
installation. 

Cylindrical-valve  machines. — ^The  setting  of  aU  the  cylindrical 
valves  was  completed  during  the  previous  fiscal  year  and  41.6  per 
cent  of  the  electrical  work  had  been  finished.  The  total  cost  for  the 
machines  aggregated  $228,222.04,  of  which  $161,290.79  were  in  pay- 
ment of  contracts  for  furnishing  material  and  the  balance  for  in- 
stallation. During  the  year  the  remaining  electrical  work  was 
completed  on  the  60  at  Gatun  on  March  30, 1914;  on  the  20  at  Pedro 


BBPOBT  OF  THE  GOVEBKOB.  13 

Miguel  on  January  27,  1914;  and  on  the  40  at  Miraflores  on  Feb- 
ruary 27,  1914. 

Chain-fender  machines. — After  the  tests  had  been  completed  on  the 
two  sample  chain-fender  machines,  the  results  indicated  that  they 
would  carry  out  the  work  for  which  they  were  designed  and  arrange- 
ments were  made  to  order  the  balance  of  the  equipment.  Of  the  16  to 
be  erected  at  Gatun,  the  mechanical  work  on  14  was  completed  with 
the  exception  of  the  chains;  of  the  16  at  Pedro  Miguel,  the  mechanical 
work  on  7  was  completed  with  the  exception  of  the  chains;  and  at 
Miraflores,  of  the  16,  the  mechanical  work  on  1  was  completed  with 
the  exception  of  the  chains.  Work  was  in  progress  on  all  the  units, 
with  the  exception  of  the  4  lower  ones  at  Miraflores,  where  no  work 
had  been  done.  The  electrical  work,  so  far  as  practicable,  progressed 
with  the  mechanical  work.  The  manufacture  of  chain  for  the  fend- 
ers has  progressed  rather  slowly,  but  orders  were  placed  for  all  the 
chains  required,  with  one  exception,  before  the  close  of  the  year. 
The  total  amount  expended  thus  far  was  $830,726.89,  of  which 
$661,140.80  was  for  payments  under  the  contract  for  delivery  of  the 
material,  and  $169,586.59  for  erection. 

The  cost  of  inspecting  the  lock-operating  machinery  to  June  80, 
1914,  was  $167,926.06. 

Spillway  gates. — ^The  spillway  gates  were  placed  in  position  by 
the  construction  divisions  in  connection  with  building  the  spillway 
dams.  The  mechanical  equipment  and  electrical  installation  were 
completed  on  the  14  machines  at  Gatun  on  December  18,  1913.  At 
Miraflores  the  mechanical  work  was  completed  on  the  8  machines 
on  October  13,  1913,  and  the  electrical  work  on  June  6,  1914.  The 
spillway  gates  at  Gatun  have  all  been  operated  satisfactorily  under 
full  head,  controlled  from  a  switchboard  in  the  hydroelectric  sta- 
tion. The  tests  of  the  Miraflores  gates  indicated  defects  in  the  me- 
chanical work,  necessitating  overhauling  and  correction.  These 
changes  were  not  completed  at  the  close  of  the  fiscal  year.  The 
total  amount  expended  was  $337,529.11,  of  which  $236,045.26  were 
expended  under  the  contract,  and  the  balance  for  inspection  and 

erection. 

Towing-track  material. — All  the  towing-track  material  purchased 
under  the  original  contract  was  delivered  previous  to  June  30,  1913. 
During  the  year  tests  with  the  locomotives  brought  out  the  fact  that 
it  was  necessary  to  provide  additional  rack  sections  at  the  top  and 
bottom  of  all  inclines  at  the  locks,  and  606  feet  of  additional  rack 
Mctions  were  made  at  the  Balboa  shops.  At  Gatun  Locks  1,182  linear 
feet  of  rack  section  were  laid,  3,438  linear  feet  concreted  in,  and  a 
total  of  4,082  linear  feet  completed,  making  a  total  completed  to 
date  of  22,185  linear  feet.  At  the  Pedro  Miguel  Locks  1,518  linear 
feet  of  track  were  laid,  3,901  linear  feet  concreted  in,  making  a  total 
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As  noted  in  the  previous  annual  report,  it  was  decided  to  install 
for  the  transmission  line  an  overhead  system  of  44,000  volts,  extend- 
ing from  Balboa  to  Cristobal,  and  connecting  the  existing  Miraflores 
steam-power  station  with  the  Oatun  hydroelectric  station,  so  that 
they  may  be  operated  separately  or  in  parallel  as  necessary.    Four 
substations  are  provided,  located  at  Cristobal,  Oatun,  Miraflores,  and 
Balboa.    The  excavation  for  the  Oatun  substation  was  begun  on 
November  26,  1913,  and  the  steelwork,  furnished  and  erected  under 
contract,  was  completed  on  February  19,  1914.    The  installation  of 
the  electvical  equipment  of  the  building  has  been  governed  by  the 
progress  made  in  building  construction  and  at  the  close  of  the  year 
was  37  per  cent  completed.    The  total  amount  thus  far  expended  on 
the  building  is  $145,717.92  and  on  the  installation  of  the  machinery 
$40,818.11.    The  Cristobal  substation  was  installed  for  the  purpose 
of  furnishing  power  required  by  the  coal-handling  plant,  the  Mount 
Hope  pumping  plant,  and  the  miscellaneous  requirements  in  the 
vicinity  of  Cristobal.    Excavation  for  this  structure  was  begun  on 
March  4, 1914,  and  the  erection  of  the  steelwork  under  contract  was 
completed  on  May  6,  1914.    The  amount  expended  on  the  building 
construction    was   $111,858.01    and    on   the   electrical    installation 
$8,557.96.    The  Miraflores  substation  is  being  installed  for  the  pur- 
pose of  caring  for  the  power  requirements  of  Miraflores  and  Pedro 
Miguel  Locks,  and  also  for  the  purpose  of  serving  as  a  step  up  trans- 
former station  for  Miraflores  steam  plant.    The  foundation  work  was 
commenced  on  October  29,  1913,  and  the  steelwork  under  contract 
completed  March  9,  1914.    The  electrical  equipment  is  22  per  cent 
completed.    The  amount  expended  thus  far  is  $155,532.20,  of  which 
$103,509.04  were  for  building  construction  and  $52,023.16  for  elec- 
trical installation.    The  Balboa  substation  was  located  for  the  pur- 
pose of  supplying  power  to  Balboa  shops,  the  air-compressor  plant, 
dry-dock  pumping  plant,  coal -handling  plant,  and  Ancon  pumping 
plant,  as  well  as  other  local  purposes.    Work  was  begun  on  this  sub- 
station on  April  27,  1914,  and  the  steelwork  erected  under  contract 
was  completed  on  June  27,  1914.    Four  per  cent  of  the  electrical 
equipment  was  installed.     The  total  amount-  expended  thus  far  is 
$49,173.84,  of  which  $45,565.12  were  for  building  construction  and 
$3,608.72  for  electrical  installation.    In  order  to  supply  power  to  the 
power  house  of  the  Darien  wireless  station,  being  constructed  by  the 
canal  authorities  for  the  Navy  Department,  arrangements  have  been 
made  to  install  a  small  substation  of  400-kilowatt  capacity,  tapping 
the  transmission  line  and  stepping  the  voltage  down  to  440  volts. 
Change  in  the  location  of  the  pumping  plant  from  Miraflores  to 
Oamboa  has  necessitated  the  installation  of  a  substation  at  this  loca- 
tion.   In  order  to  supply  the  necessary  power  in  connection  with  the 
thumping  plant,  arrangements  were  made  for  the  installation  of  two 
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500-kilowatt  power  transformers  and  the  necessary  equipment  for 
stepping  the  44,000  volt  transmission  line  pressure  down  to  2,200 
volts« 

High-power  transnUasion  line. — ^ITnder  a  contract  dated  March  81, 
1913,  794  double-track  span  bridges  and  20  single-track  span  bridges 
were  to  be  delivered  on  the  Isthmu&  These  have  all  been  erected  in 
place  with  the  exception  of  five  special  towers  which  will  be  required 
at  the  Cristobal  and  Balboa  terminals,  and  one  bridge  at  CristobaL 
Under  contract  there  have  been  purchased  and  received  to  date  for 
the  transmission  line  1,562,208  feet  of  2/0  Brown  &  Sharpe  gauge 
stranded  copper  and  612,065  feet  of  five-sixteenths  inch  copper-clad 
wire.  At  the  close  of  the  fiscal  year  1,408,443  feet  of  2/0  conductor 
cable  were  erected.  The  total  amoimt  expended  on  the  transmission 
line  was  $1,014,383.29,  of  which  $701,222.62  were  covered  by  con- 
tracts  and  the  balance  expended  on  inspection  and  installation. 

Cables. — ^The  total  amount  of  cable  on  order,  received  and  installed 
up  to  the  end  of  the  fiscal  year  was  2,659,403  feet,  of  which  1,531,528 
feet  is  lead  sheathed  and  1,127,875  feet  is  rubber  covered,  double- 
braid  wire  and  cable.  At  the  close  of  the  fiscal  year  1,462,684  feet 
of  lead-covered  cable  had  been  pulled  into  the  ducts  and  911,816 
feet  of  rubber  covered  had  been  used  for  the  conductor  slot  feeds, 
control  connections,  etc. 

Telephone  system. — ^An  elaborate  system  of  telephone  communica- 
tion has  been  designed  for  the  operation  of  the  locks  and  a  contract 
awarded  for  the  complete  equipment.  It  is  to  consist  of  three  sub- 
divisions: First,  that  required  for  the  control  of  vessels  passing 
through  the  locks;  second,  that  required  in  the  upkeep  and  main- 
tenance work  in  the  lock  tunnels;  and  third,  that  required  for  local 
public  service.    The  total  amount  of  the  contract  is  $6,949.35. 

Emergency  dams. — ^The  emergency  dams  at  Gatun  were  completed 
before  the  close  of  the  last  fiscal  year,  but  the  final  acceptance  tests  had 
not  been  finished.  During  the  year  the  two  dams  at  Gatun  were  ac- 
cepted and  the  dams  at  Pedro  Miguel  and  Miraflores  were  finished  and 
accepted,  the  first  at  Pedro  Miguel  on  September  16,  1913,  and  the 
second  on  October  17,  1913;  at  Miraflores  the  first  was  completed 
and  accepted  January  14, 1914,  and  the  second  on  February  7,  1914. 
A  test  was  made  at  Gatun  in  May,  1914 ;  the  dam  was  swung,  girders 
and  gates  lowered,  and  the  pipes  driven  to  close  the  spaces  between 
the  ends  of  the  gate&  The  upper  lock  was  then  filled  with  water 
to  lake  level,  the  upper  guard  gates  and  upper  operating  gates  were 
opened,  and  the  intennediate  and  lower  gates  of  the  lock  closed. 
The  upper  lock  was  emptied  through  the  culverts  until  the  water 
level  was  below  the  guard-gate  sill.  This  brought  the  full  head  of 
47}  feet  on  the  emergency  dam,  which  was  found  to  have  a  leakage 
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of  950  cubic  feet  per  second.  This  leakage  produced  no  dangerous 
current  in  the  lock,  and  it  would  have  been  easy  to  close  any  of  the 
lower  gates  in  the  face  of  the  stream.  Another  purpose  of  the  test 
was  to  determine  whether  the  emergency  dam  could  be  used  in  lieu 
of  a  caisson  for  linwatering  the  locks  so  as  to  permit  access  to  the 
gates  for  painting,  but  the  leakage  was  too  great  to  use  the  dam, 
as  it  at  present  stands,  in  lieu  of  the  caisson.  Experiments  are  being 
made  to  devise  a  means  of  stopping  the  flow.  The  total  amount  ex- 
pended for  the  emergency  dams  was  $2,206,984.67,  of  which  $1,958,- 
829.90  were  covered  by  the  contract  for  delivery  of  the  material  and 
its  erection,  and  $248,654.73  for  inspection  and  other  expenses 
assumed  by  The  Panama  Canal  under  the  contract. 

Floating  caissons. — ^A  description  of  the  caissons  for  closing  the 
entrance  to  the  locks,  including  the  pumping  plant  for  unwatering 
the  lock  chambers,  was  given  in  the  last  annual  report.  Bids  were 
invited  on  May  21,  1913,  for  furnishing  the  material,  constructing 
and  delivering  the  caisson  on  the  Isthmus,  and  there  were  two  bid- 
ders, the  lowest  bidder  offering  to  construct  the  two  caissons  and  de- 
liver them  at  Balboa  for  the  sum  of  $648,800,  and  the  price  for  one 
was  given  at  $330,760.  A  contract  was  entered  into  for  one  caisson 
under  date  of  August  22, 1913. 

Pontoon  bridge. — ^In  order  to  maintain  communication  across  the 
canal  with  the  west  side,  it  was  finally  decided  to  construct  a  pontoon 
bridge  at  Paraiso  for  carrying  the  Panama  Railroad.  This  bridge 
was  constructed  at  the  expense  of  the  Panama  Railroad  Co.,  but  the 
design  and  construction  were  undertaken  by  Conmiission  forces.  The 
approaches  and  abutments  were  built  imder  the  direction  of  Mr.  A.  S. 
Zinn,  resident  engineer;  the  pontoon  and  superstructure  by  the 
dredging  division  under  Mr.  W.  6.  Comber;  the  track  work  by  the 
Panama  Railroad  Co.,  and  the  operating  machinery  by  the  first  divi- 
sion of  the  chief  engineer's  office.  The  bridge  revolves  about  a  pivot 
at  one  point,  similar  to  pontoon  bridges  successfully  operated  for 
many  years  on  the  upper  Mississippi,  plans  for  which  were  furnished 
through  the  courtesy  of  Mr.  C.  F.  Loweth,  chief  engineer  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  Co.  The  pontoon  is  378  feet 
long  over  all,  55  feet  wide,  and  6  feet  3  inches  deep  at  the  center  line. 
The  base  of  the  rail  is  33  feet  above  the  bottom  of  the  barge,  or  80  feet 
above  the  water  level.  The  apron  girders  are  64  feet  long,  resting 
on  hinged  supports  at  both  ends,  and  consist  of  spare  lock  gate  parts. 
Arrangement  is  made  at  each  end  of  the  girder  for  automatically 
providing  for  a  variation  of  6  feet  in  the  water  level  of  the  canal. 
When  the  bridge  is  turned  the  girders  are  lifted  clear  of  the  concrete 
piers  by  an  electrically  driven  mechanism  and  temporarily  supported 
by  blocking  on  the  ends. of  the  barge.  The  bridge  is  revolved  by 
means  of  a  1-inch  anchor  chain  fastened  at  each  bank,  which  passes 
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around  an  electrically  driven  wildcat  on  the  deck  of  the  pontoon, 
near  the  west  end.  The  mechanism  for  lifting  the  apron  girders  and 
for  turning  the  bridge,  and  also  for  operating  the  rail  lift,  the  rail 
latches,  and  the  main  latch  at  the  west  pier,  is  operated  from  a  cen- 
tral panel.  The  total  cost  of  the  bridge  to  June  30,  1914,  was 
$218,331.78. 

Operation  of  locks, — ^The  lockages  made  during  the  fiscal  year  gave 
an  opportunity  to  try  out  the  locks  and  their  machinery.  The  first 
one  at  Gatun  was  made  on  September  26, 1913,  when  the  tug  Odtun 
^as  put  through  the  Gatun  Locks,  followed  on  October  14, 1913,  when 
a  part  of  the  dredging  equipment  was  locked  through  the  Pacific 
locks  to  the  lake  level.  From  these  dates  throughout  the  year  various 
craft  belonging  to  The  Panama  Canal  were  passed  back  and  forth 
as  the  necessities  of  the  work  required,  in  addition  to  the  tows  that 
were  instituted  for  handling  freight  from  the  Balboa  terminals  to 
Colon  and  Cristobal  for  the  Panama  Railroad  Co.  To  try  out  the 
towing  locomotives,  the  Panama  Bailroad  steamers  AUianca  and 
Ancon  were  locked  through  Gatun  Locks  and  returned,  and  through 
the  courtesy  of  the  agent  of  W.  R.  Grace  &  Co.  the  Santa  Clara  was 
locked  through  the  Pacific  Locks  and  returned. 

The  operation  of  the  locks  has  developed  certain  facts  in  regard 
to  the  action  of  flowing  water  which  had  not  been  anticipated.  As 
previously  noted,  the  gates  of  the  upper  locks  of  each  flight  and  of 
the  Pedro  Miguel  Locks  are  duplicated.  The  upper  pair  of  gates  is 
called  the  guard  gates  and  the  lower  pair  of  the  upper  two  the  lock 
gates.  At  the  lower  end  of  the  locks  the  upper  pair  of  gates  is  called 
the  safety  gates  and  the  lower  pair  of  the  two  the  lock  gates.  The 
space  between  the  guard  gates  and  the  lock  gates  is  regulated  by  an 
auxiliary  culvert,  while  the  space  between  the  safety  gates  and  the 
lower  gates  is  regulated  by  a  T  culvert  When  the  water  in  the 
upper  lock  is  low  and  the  valves  are  open  there  is  a  sudden  drop  of 
the  water  level  in  the  forebay.  This  is  more  noticeable  at  Pedro 
Miguel,  where  the  canal  above  the  forebay  is  relatively  narrow,  than 
it  is  at  Gatun  and  Miraflores,  where  the  forebay  opens  immediately 
into  the  lake.  This  drop  is  faster  than  can  be  followed  by  the  water 
in  the  space  between  the  guard  and  upper  gates,  and  the  result  is  a 
reverse  head  on  the  guard  gates,  causing  them  to  open  at  the  miter. 
This  reverse  head  lasts  but  a  short  time. 

In  the  first  lockages  the  T  culvert  regulating  the  space  between 
the  lower  and  safety  gates  was  in  free  communication  with  the  side 
wall  culvert  near  its  lower  end,  but  above  the  lower  valves.  When 
the  upper  valves  were  raised  the  water  in  the  space  between  these 
gates  rose  faster  than  in  the  lock;  consequently  there  was  a  reverse 
pressure  on  the  safety  gates,  causing  them  to  open  at  the  miter,  the 
preasure  being  sufficiently  great  to  compress  fully  the  springs  in  the 
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gate-maneuvering  struts.  Due  to  the  possible  danger  of  crippling 
the  moving  apparatus  by  such  reverse  stress,  the  valves  in  the  T 
culvert  were  partially  closed,  choking  the  communication  between 
the  side-wall  culvert  and  the  space  between  the  gates.  By  experi- 
menting, a  degree  of  closure  was  reached  which  caused  the  water  in 
the  space  between  the  culverts  to  lag  behind  the  water  in  the  lock 
when  filling,  and  at  the  same  time  to  fall  rather  more  rapidly  when 
emptying.  In  this  way  a  positive  pressure  was  always  kept  against 
the  safety  gates.  With  the  use  of  both  side  and  center  waU  cul- 
verts, as  the  rapidity  with  which  the  water  level  in  the  lock  changes 
is  greatly  increased,  a  different  adjustment  will  be  necessary. 

When  the  valves  in  the  side  culvert  are  raised  and  the  water  enters 
the  lock  the  flow  of  water  is  greater  through  those  openings  in  the 
laterals  which  are  nearest  the  middle  wall  than  through  those  nearer 
the  side  culvert.  As  the  water  rises  in  greatest  volume  next  to  the 
middle  wall,  there  results  a  slight  slope  of  the  surface  toward  the 
side  wall.  When  both  side  and  middle  culverts  are  used  no  such  ac- 
tion is  noticeable.  The  first  gush  of  water  from  the  side  culverts 
appears  to  come  from  the  highest  laterals  and  then  successively  from 
the  others.  So  far  as  can  be  ascertained,  however,  it  can  not  be  stated 
that  the  discharge  is  greatest  from  any  one  of  the  laterals. 

In  filling  or  emptying  a  small  canal  lock  the  water  levels  approach 
each  other  with  a  rapidity  depending  upon  the  square  root  of  the 
diminishing  head.  Toward  the  end  of  the  operatibn  the  change  in 
level  becomes  slower,  and  the  flow  of  water  is  supposed  to  cease 
either  just  before  or  at  the  equalization  of  the  levels.  Frequently 
the  gates  are  opened  with  a  very  slight  head  against  them  to  avoid 
the  loss  of  time  involved  in  waiting  for  the  head  to  vanish  entirely. 
In  filling  or  emptying  the  locks  of  The  Panama  Canal  there  is  a 
noticeable  overtravel  of  the  water,  so  that  the  water  in  the  chamber 
which  is  filled  rises  slightly  higher  than  the  level  in  the  chamber 
from  which  the  water  is  drawn,  and  the  gates  separating  the  cham- 
bers become  subjected  to  a  reverse  head.  At  Pedro  Miguel  it  is 
noticed  that  the  water  rises  from  0.3  to  0.6  of  a  foot  higher  than  the 
water  in  the  forebay,  tending  to  throw  the  upper  gates  open.  The 
difference  in  head  is  of  short  duration,  but  is  very  noticeable,  and  is 
taken  as  an  indication  of  the  instant  when  the  apparatus  for  opening 
the  gates  should  be  put  in  motion.  This  acts  as  a  safety  device  to 
the  motors  which  operate  the  gates. 

In  the  annual  report  of  the  Isthmian  Canal  Commission  for  1911 
is  described  the  method  used  for  overcoming  differences  in  pressure 
On  the  lower  gates  at  the  lower  lock  at  Miraflores  and  Gatun,  due  to 
the  difference  in  density  of  the  water  above  and  below  the  gates,  in 
consequence  of  which  the  culverts  were  turned  up  at  the  outer  end 
^  as  to  reduce  the  pressure  to  a  manageable  quantity.    It  is  possible 
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that  the  overtravel  of  the  water  from  the  emptying  lock  into  the  tail 
bay  may  result  in  continuing  the  flow  of  the  fresh  water  through  the 
culyert  beyond  the  point  at  which  in  theory  it  should  cease  and, 
therefore,  in  obviating  the  danger  of  the  resultant  pressure.  How- 
ever, no  trouble  is  experienced  from  the  resulting  pressure  against 
the  lower  gates.  The  difference  in  density  of  the  water  above  and 
below  the  gates  is,  however,  noticeable  in  another  way.  When  the 
lower  gates  are  opened  the  fresh  winter  rushes  out  with  considerable 
velocity  on  the  surface  of  the  salt  water  below,  and  there  is  a  corre- 
sponding rush  of  salt  water  along  the  lower  strata.  This  current 
continues  for  a  considerable  time  and  has  a  noticeable  effect  on  ves- 
sels leaving  the  lock,  sheering  them  away  from  the  middle  wall  as 
soon  as  they  pass  the  angle  of  the  side  wall. 

The  slope  given  to  the  water  in  the  lock  by  use  of  the  side  culverts 
has  already  been  noted.  The  same  effect  was  noted  during  the  filling 
of  the  lowest  lock  with  fresh  water  when  the  lower  gates  havjs  been 
left  open  long  enough  to  insure  salt  water  filling  the  lock.  The  slope 
is  from  the  middle  wall  so  that  the  ship  moves  to  the  side  wall  and 
the  towing  locomotives  are  unable  to  hold  a  large  vessel  central  in 
the  lower  lock  during  the  entire  process  of  filling  when  the  side 
culvert  only  is  used. 

As  noted  in  previous  annual  reports,  in  the  formula  for  filling  and 
emptying  the  locks  the  coefficient  of  flow  C,  used  to  determine  the 
real  velocity,  was  assumed  at  0.65,  this  being  slightly  more  favorable 
than  experience  at  other  locks  has  ^own  to  be  readily  obtainable, 
but  the  nature  of  design  and  construction  warranted  the  assumption. 
From  experiments  made  at  Pedro  Miguel  when  the  lake  level  was  at 
reference  84.8  and  the  water  in  the  lock  was  at  reference  50.9,  the 
value  of  C  for  the  side  culvert,  with  both  valves  open,  was  determined 
to  be  0.886,  much  more  favorable  than  was  anticipated.  Similar  ob- 
servations, using  only  one  valve,  were  made  both  at  Pedro  Miguel 
and  in  the  upper  lock  at  Gatim  as  a  check,  and  the  value  of  C  was 
found  to  be  1.177  and  1.272  at  the  two  locations,  respectively.  The 
value  of  the  coefficient  for  emptying  the  lock  at  Pedro  Miguel  is 
somewhat  less  favorable  than  that  for  filling,  the  coefficient  C  for 
the  side  culvert  being  found  to  be  0.804  when  both  valves  were  used. 
At  Gatun  and  Miraflores,  where  the  culvert  is  turned  up  at  the 
discharge,  the  coefficient  of  flow  for  emptying  the  lower  lock  is 
about  8  per  cent  less  than  through  the  level  discharge  at  Pedro 
Miguel.  When  the  middle  wall  culvert  is  used  in  combination  with 
the  side  culvert  the  time  of  operation  is  greatly  reduced.  The  Pedro 
Miguel  Lock  can  be  filled  or  emptied  in  about  eight  minutes  without 
causing  too  great  a  disturbance  in  the  chamber.  Observations  have 
not  yet  been  made  with  the  middle  culverts  at  Gatun  and  Miraflores. 


22  THE  PANAMA  OANAL. 

ELECTRICAL  DIVISION. 

The  operation  of  the  various  power  plants  was  consolidated  on 
April  1  to  comprise  the  electrical  division,  under  Capt.  W.  H.  Rose, 
United  States  Army.  It  includes  the  operation  and  maintenance 
of  the  steam-driven  electric  power  plants  at  Gatun,  Miraflores,  Em- 
pire, and  Balboa,  and  all  the  substations,  transmission,  and  distribu- 
tion lines  connected  with  the  power  plants;  the  operation  and  main- 
tenance of  the  air-compressor  plants  at  Empire  and  Balboa;  con- 
struction, operation,  and  maintenance  of  all  building  and  street  light- 
ing systems  in  the  Canal  Zone;  operation  and  maintenance  of  the 
electric  cargo-handling  cranes  on  the  Panama  Bailroad  pier  at  Bal- 
boa; the  installation  of  all  electrical  equipment  of  the  new  Balboa 
shops  of  the  mechanical  division ;  and  the  construction  of  permanent 
underground  conduit  systems  for  the  permanent  towns  of  the  Canal 
Zone. 

One  of  the  three  1,500  kilowatt  vertical  turbo  generator  sets  and  two 
410  high-pressure  water  tube  boilers  were  removed  from  the  Gatun 
station  for  installation  at  the  Miraflores  power  plant.  The  new  unit 
was  completed  into  place  on  June  1, 1914.  This  gives  the  Miraflores 
plant  a  capacity  of  about  6,000  kilowatts,  the  same  as  the  hydro- 
electric station.  The  total  amount  of  power  in  kilowatt  hours  gen- 
erated during  the  year  was : 

6,824,556  kilowatt  hours  at  Gatun,  at  a  cost  of  $0.0175  per  kilowatt  hour. 
16,352,732  klloWatt  hours  at  Miraflores,  at  a  cost  of  $0.0135  per  kilowatt 

hour. 
2,327,877  kUowatt  hours  at  Empire,  at  a  cost  of  $0.0240  per  kilowatt  hour. 
138,143  kilowatt  hours  at  Balboa,  at  a  cost  of  $0.1503  per  kilowatt  hour. 

The  air-compressor  plants  operated  during  the  year  were  at  Em- 
pire and  Balboa,  and  the  Rio  Grande  plant  was  operated  until 
November  1,  1913.  They  furnished  fiompressed  air  for  the  excava- 
tion work  at  Culebra,  Eio  Grande,  and  Gold  Hill ;  for  the  mechanical 
division  shops  at  Empire,  Balboa,  and  Paraiso ;  for  the  work  of  the 
division  of  erection  at  Pedro  Miguel  Locks,  Ancon  quarry,  and  for 
the  work  in  the  vicinity  of  Sosa  Hill  and  the  new  dry  dock  at  Bal- 
boa. The  output  of  the  air-compressor  plants,  in  cubic  feet  of  free 
air  compressed  to  105  pounds  pressure,  was  2,739,650,533  cubic  feet 
at  Balboa,  at  a  cost  of  $0.0484  per  thousand  feet;  2,908,900,165  cubic 
feet  at  Empire,  at  a  cost  of  $0.0351  per  thousand  feet;  and  372,- 
893,512  cubic  feet  at  Rio  Grande,  at  a  cost  of  $0.0282  per  thousand 
feet. 

The  removal  and  reerection  of  wooden  buildings  from  various 
points  along  the  line  to  the  Ancon-Balboa  district  necessitated  the 
removal  of  the  wires  and  fixtures,  and  later  rewiring,  of  a  total  of 
178  buildings.    In  February,  1914,  two  temporary  substations  were 
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completed,  one  at  Mirafiores  and  one  at  Balboa,  each  of  1,500  kilo- 
watts capacity,  for  11, 000- volt  transmission  between  these  points.  In 
May,  1914,  another  11,000-volt  transmission  line  was  completed  be- 
tween Mirafiores  power  plant  and  Cucaracha,  supplying  power  to 
the  relay  pumps  and  the  Gold  Hill  hydraulic  plant.  Additions  and 
alterations  necessitated  a  change  in  the  pole  lines  for  construction, 
amounting  to  about  15  miles.  About  25  miles  of  pole  line  to  supply 
power  to  the  range  lights  and  beacons  of  the  lighthouse  subdivision 
were  constructed,  the  lighthouse  subdivision  erecting  the  poles  and 
the  electrical  division  installing  the  wires  and  transformers  and 
making  connections  to  the  lights  and  beacons.  Duplicate  2,200-volt 
armored  cables*  supplying  power  to  Agua  Clara  pumping  station, 
were  installed  between  that  station  and  the  Gatun  substation.  In 
all  about  12,900  feet  of  conduit,  having  83,000  feet  of  duct  incased  in 
concrete,  and  40  concrete  manholes  were  completed  during  the  year 
for  connection  between  Pedro  Miguel  telephone  exchange,  Tivoli 
Hotel,  the  new  administration  building  at  Balboa,  and  the  latter 
with  the  Balboa  substation.  A,  large  amount  of  conduit  work  was 
done  in  connection  with  the  electrical  work  in  the  permanent  build- 
ings and  the  Balboa  shops.  The  eight  4-ton  alternating  current 
cargo-handling  cranes,  five  4-ton  direct  current  cranes,  and  one  20-ton 
direct  current  French  crane,  all  on  the  Panama  Eailroad  pier  at  Bal- 
boa, were  operated  and  maintained.  These  cranes  handled  prac* 
tically  all  commercial  freight  crossing  the  Isthmus  in  either  direc- 
tion. The  total  number  of  vessels  loaded  and  unloaded  during  the 
year  was  418. 

For  further  details  concerning  the  various  matters  referred  to 
above,  attention  is  invited  to  Appendixes  A  and  A-1. 

MUNICIPAL  EKGINEERING. 

As  already  noted,  the  division  of  municipal  engineering  was  formed 
by  consolidating  the  division  of  public  works  and  the  municipal  work 
in  the  three  construction  divisions  on  July  16,  1913,  and  was  placed 
in  charge  of  Mr.  Gteorge  M.  Wells  as  resident  engineer.  The  division 
18  divided  into  five  principal  sections:  The  northern  district  embraces 
all  municipal  construction,  maintenance,  and  operation  work,  exclu- 
sive of  the  operation  of  filtration  plants,  from  and  including  Colon 
to  Darien,  a  distance  of  25.27  miles;  the  southern  district  embraces 
similar  work  from  Darien  to  Balboa,  including  the  city  of  Panama,  a 
distance  of  22.84  miles;  the  waterworks  for  the  southern  end  of  The 
Panama  Canal  embrace  the  construction  of  the  purification  works  at 
Mirafiores,  pumping  stations  at  Gamboa,  Mirafiores,  and  Ancon,  res- 
ervoirs, and  the  laying  of  new  mains;  the  fourth  subdivision  em- 
braces the  operation  and  care  of  purification  plants  and  the  care  and 
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analyses  of  all  Canal  Zone  water  supplies ;  and  the  fifth  subdivision 
embraces  all  work  of  design  for  the  division. 

The  improvements  in  the  city  of  Colon  in  progress  at  the  close  of 
the  previous  fiscal  year  and  being  paid  for  from  an  appropriation 
made  by  Congress  of  $800,000,  were  completed  in  the  early  part  of 
August,  1913,  at  a  final  cost  of  $520,212.57. 

The  plant  at  Gatun  for  the  manufacture  of  concrete  pipe  was 
operated  until  May,  when  the  plant  was  closed  down,  there  being  suf- 
ficient on  hand  for  all  purposes.  The  usual  maintenance  work  in 
connection  with  the  reservoirs  of  the  northern  district  was  per- 
formed, and  the  level  of  the  water  in  the  Brazos  Brook  Reservoir  was 
kept  at  about  the  same  elevation  during  the  dry  season  by  letting 
water  from  Gatun  Lake  through  the  tunnel  constructed  during  the 
previous  year.  The  new  purification  plant  located  at  Mount  Hope 
and  furnishing  water  to  the  city  of  Colon,  Cristobal,  and  adjacent  dis- 
trict was  completed  and  placed  in  service  in  February,  1914,  and  has 
been  successfully  operated  since  that  date.  The  total  division  cost  of 
the  plant  was  $292,198.10. 

In  addition  to  maintenance  work  in  the  southern  district,  a  con- 
siderable amount  of  construction  work  was  undertaken,  including 
streets,  water  and  sewer  systems,  and  roads  in  the  new  silver  town  of 
La  Boca,  storm  sewers  in  the  gold  town  site  of  Balboa,  water  and 
sewer  systems  and  streets  at  Pedro  Miguel,  the  installation  of  water 
and  sewer  systems  for  the  Darien  radio  station,  and  work  in  connec- 
tion with  an  addition  to  the  city  of  Panama,  for  which  the  Republic 
of  Panama  made  a  special  appropriation  of  $76,000. 

The  question  of  providing  a  permanent,  adequate,  and  suitable 
water  supply  for  the  towns  of  the  Canal  Zone  from  Pedro  Miguel 
south  has  been  imder  consideration  for  some  time.  The  demands 
were  greater  than  could  be  supplied  by  the  Rio  Grande  Reservoir, 
and  with  the  depopulation  of  the  Canal  Zone,  which  contemplated 
the  elimination  of  all  towns  on  the  west  side  of  the  canal,  a  plan  was 
prepared  for  utilizing  Camacho  and  Rio  Grande  Reservoirs,  con- 
necting them  by  a  pipe  line,  and  increasing  the  capacity  of  the  Rio 
Grande  Reservoir  by  raising  the  dam,  diverting  the  railroad  for  the 
purpose.  With  the  adoption  of  the  policy  of  quartering  the  troops 
on  the  west  side  of  the  canal,  utilizing  the  old  canal  buildings  for  the 
purpose,  together  with  the  fact  that  the  rainfall  had  not  been  suiB- 
cient  to  raise  the  level  of  the  water  in  the  reservoir  to  its  full  height, 
the  whole  subject  was  taken  up  anew  in  March,  1913.  Five  projects 
were  presented,  the  cheapest  of  which  contemplated  the  use  of  water 
from  Miraflores  Lake,  and  this  was  adopted.  It  contemplated  the 
laying  of  the  necessary  mains,  the  construction  of  a  purification  plant 
of  the  rapid  mechanical  gravity  type  on  Miraflores  Hill,  and  the  con- 
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struction  of  a  high-service  reservoir  on  the  side  of  Ancon  Hill,  all  to 
be  baaed  on  a  nominal  maximum  capacity  of  12,000,000  gallons  of 
filtered  water  per  day.  At  the  time  that  the  use  of  Miraflores  Lake 
water  was  considered,  the  possible  objection  was  advanced  that  the 
chlorine  content,  by  reason  of  the  operation  of  Miraflores  Locks,  might 
increase  beyond  75  to  100  parts  per  million,  but  at  the  time  it  did  not 
seem  possible  that  this  would  occur,  at  least  for  a  period  of  years,  on 
the  assumption  that  intimate  diffusion  between  the  salt  water  ad- 
mitted by  the  locks  and  the  fresh  water  of  the  lake  would  not  be 
rapid,  more  especially  in  view  of  the  fact  that  water  could  be  pumped 
from  one  of  the  fresh  arms  of  the  lake.  At  any  rate,  the  enormous 
saving  that  would  result  seemed  to  warrant  adopting  the  Miraflores  ^ 
Lake  project. 

In  January,  after  the  pumps  from  Cocoli  had  been  transferred  to 
Miraflores  and  increased  in  capacity  to  take  care  of  the  demand, 
chlorine  sampling  stations  were  established  in  the  lake,  and  it  was 
discovered  that  with  the  continued  operation  of  the  locks  the  chlorine 
content  steadily  rose.  By  February  it  became  apparent  that  constant 
diffusion  was  taking  place  throughout  all  areas  of  the  lake  in  gen- 
eral, as  well  as  its  arms,  and  went  as  high  as  15  per  cent  salt  water. 
In  order  to  bring  this  down,  a  temporary  pump  station  was  installed 
at  Pedro  Miguel  and  approximately  4,000  gallons  of  water  per  minute 
were  pumped  from  Culebra  Cut  north  of  the  locks  and  discharged 
into  Miraflores  Lake  immediately  in  front  of  the  temporary  pump- 
ing station.  While  this  reduced  the  chlorine  content  of  water  going 
to  Panama,  it  increased  the  turbidity  of  the  water  due  to  the  condi- 
tion in  the  Cut.  As  the  result  of  these  observations,  it  became  evident 
that  Miraflores  Lake  would  be  impracticable  for  use  as  a  source  of 
water  supply  for  the  southern  end  of  the  canal,  and  it  was  therefore 
decided  to  move  the  pumping  station  to  the  Chagres  River  at  Gamboa, 
the  water  to  be  taken  from  this  point  through  30-inch  to  36-inch  cast- 
iron  mains  laid  along  the  line  of  the  Panama  Railroad  to  the  purifi- 
cation plant  in  course  of  erection  on  Miraflores  Hill.  Before  final 
action  jras  taken  an  effort  was  made  to  reduce  the  chlorine  content 
by  drawing  off  the  water  from  Miraflores  Lake  through  the  locks 
and  admitting  fresh  water  through  Pedro  Miguel  Locks,  but  the  re- 
sults were  not  satisfactory.  Work  was  commenced  on  the  purifica- 
tion plant  located  on  Miraflores  Hill  on  August  1  and  steam-shovel 
and  hand  excavation  was  completed  on  January  28  by  the  removal 
of  91,238  cubic  yards  at  a  division  cost  of  $0.4933  per  cubic  yard. 
For  the  high-service  reservoir  at  Ancon  there  were  laid  1,477  cubic 
yards  of  reinforced  concrete  at  a  division  cost  of  $30.1455  per  cubic 
yard,  and  in  the  purification  plant  on  Miraflores  Hill  there  were  laid 
6,656  cubic  yards  of  reinforced  concrete  at  a  division  cost  of  $24.6506 
per  cubic  yard.    The  total  amount  to  be  expended  for  the  new  water 
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works  in  the  southern  district  was  estimated  at  $1,261,000,  division 
cost;  the  total  amount  expended  at  the  close  of  the  fiscal  year  was 
$708,585.05. 
For  further  details  attention  is  invited  to  Appendix  A'2. 

METEOROLOOY  AND  HTDBOGRAPHT. 

Until  April  1,  1914,  the  meteorological  and  hydrographic  sections 
continued  under  separate  heads ;  on  that  date  they  were  consolidated 
into  one  division  under  a  chief  hydrographer  reporting  to  the  engi- 
neer of  maintenance,  and  a  reduction  of  three  gold  men  was  effected. 

But  few  changes  were  made  during  the  year  in  the  meteorological 
•  stations  operated.  Wind  records  were  discontinued  at  Sosa  Hill  on 
January  1,  1914 ;  the  wind  station  was  moved  from  Guarapo  Island 
to  the  administration  building  at  Gatim  on  December  14,  1913 ;  and 
a  new  wind  station  was  established  at  Gamboa  on  November  11, 
1913.  Evaporation  records  at  Brazos  Brook  were  discontinued  on 
April  1, 1914.  A  rainfall  station  was  established  on  the  Siri  branch 
of  the  Trinidad  River  in  January,  1914,  and  a  similar  station  was 
established  near  the  head  of  the  Gatun  River  branch  of  Gatun  Lake 
in  May,  1914.  Records  from  these  Rations  were  obtained  for  use 
in  estimating  the  monthly  rainfall  over  the  lake  watershed.  Seismic 
disturbances  during  the  year  were  more  numerous  and  severe  than 
in  any  previous  year  since  American  occupation,  87  distincts  shocks 
being  recorded  at  Ancon.  Practically  all  of  the  shocks  seemed  to 
originate  in  the  vicinity  of  the  lower  coast  of  Los  Santos  Province, 
approximately  115  miles  southwest  of  Ancon.  The  most  violent 
shocks  occurred  on  October  2,  1913,  and  May  28,  1914;  in  each  in- 
stance a  maximum  amplitude  of  75+  was  recorded,  when  the 
recording  pens  were  thrown  off.  The  shock  of  May  28  resulted  in 
slight  damage  to  the  new  administration  building  then  in  course  of 
erection  at  Balboa  Heights,  but  with  this  exception  the  canal  works 
suffered  no  damage  from  these  shocks.  For  use  of  the  Fortification 
Board,  maximum  and  minimum  temperatures  were  recorded  on  the 
Miraflores  dumps.  Duplicate  automatic  tide  registers  were  continued 
at  Balboa  and  Colon. 

The  main  hydrographic  features  of  the  year  were  the  filling  of 
Gatun  and  Miraflores  Lakes  and  the  subsequent  control  of  their 
water  levels  by  means  of  spillway  gates,  auxiliary  culvert  valves,  etc. 
The  total  yield  of  the  Gatun  Lake  watershed  for  the  calendar  year 
1913  was  77  per  cent  of  the  yearly  mean  since  May,  1908,  and  70.3 
per  cent  of  the  mean  for  the  24-year  period  1890-1913.  There  were 
no  large  freshets  during  the  year. 

The  average  temperature  for  the  calendar  year  1913  was  slightly 
ibove  normal.    April  was  the  warmest  month  at  Ancon  and  Culebra 

i  June  was  the  warmest  month  at  Colon.   A  temperature  of  98°  F. 
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recorded  at  Culebra  on  April  24  established  a  new  high  temperature 
record  at  that  station. 

The  rainfall  during  1018  was  below  normal  at  all  stations  except 
Brazos  Brook,  Colon,  and  Porto  Bello.  The  heaviest  precipitation 
for  the  year  was  171.19  inches  at  Porto  Bello,  and  the  minimum  was 
59.54  inches  at  Balboa. 

The  wind  movement  over  the  Canal  Zone  for  the  year  was  slightly 
above  normal.  North  and  northwest  winds  prevailed.  March  was 
the  windiest  month  at  all  stations,  and  November  the  month  of  least 
wind  movement. 

Between  June  27  and  December  27,  1918,  the  Gatun  Lake  level 
roee  from  plus  48.22  to  plus  84.7.  Since  the  latter  date  it  has  been 
controlled  by  the  spillway  gates  between  85.14  and  84.18.  During 
the  year  it  was  possible  for  the  first  time  to  determine  the  velocity 
which  would  be  caused  in  the  canal  prism  at  (jamboa  by  floods  in  the 
upper  Chagres.  On  May  26,  with  a  discharge  at  Alhajuela  of  16,000 
feet  per  second,  the  velocity  at  Oamboa  Bridge  was  0.65  mile  per 
hour,  the  lake  level  being  at  84.92  and  rising  to  84.98.  On  June  30, 
with  a  discharge  at  Alhajuela  of  20,050  feet  per  second,  the  velocity 
at  Gamboa  Bridge  was  1.05  miles  per  hour,  with  the  lake  at  84.88 
to  84.86. 

For  further  particulars  attention  is  invited  to  Appendix  A-3. 

GENERAL  SURVEYS. 

In  addition  to  setting  corner  and  grade  stakes  for  building  lots  in 
Colon  and  Panama,  setting  grades  for  fill  in  Colon,  making  surveys 
and  preparing  maps  of  estates  and  parcels  of  land  in  dispute  before 
the  joint  land  commission,  making  surveys  and  inspections  for  the 
department  of  law,  and  performing  a  considerable  amount  of  mis- 
cellaneous work,  the  general-surveys  section  repaired  and  removed 
certain  Zone  triangulation  stations,  made  surveys  and  maps  for  other 
departments  of  The  Panama  Canal^  made  locations  for  the  radio  sta- 
tions being  constructed  for  the  Navy  Department,  took  readings  on 
settlement  hubs  in  the  Gatun  Dam,  and  performed  the  necessary 
work  in  connection  with  the  precise  level  bench  marks  and  monu- 
ments for  the  tide-guage  registers  at  Colon,  Gatun,  and  Miraflorea 

AIDS  TO   NAVIGATION. 

The  construction  and  placing  of  lights  and  beacons  was  continued 
daring  the  year  and,  with  the  exception  of  the  light  at  the  extremity 
of  the  west  breakwater  and  the  construction  of  six  which  can  not 
be  placed  until  the  work  in  connection  with  the  slides  in  Culebra 
Cut  is  completed,  all  the  aids  to  navigation  were  finished  and  turned 
over  to  the  superintendent  of  canal  transportation,  for  maintenance 
and  operati<m,  on  June  16, 1914.   The  design  for  the  west  breakwater 
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light  was  for  rather  an  elaborate  structure  founded  on  a  caisson 
which  had  been  built  during  the  previous  fiscal  year.  During  the 
year  just  ended  it  was  taken  to  the  site  that  it  was  to  occupy  and, 
in  sinking  it  by  admitting  water  through  valves  at  the  bottom  of  the 
caisson,  the  valves  could  not  be  controlled  from  above,  it  took  a  sheer, 
and  the  caisson  sunk  in  a  position  which  prevented  its  use  for  the 
purpose  intended  until  it  could  be  straightened.  After  expending 
$8,602.22  in  the  attempt,  it  was  abandoned  as  was  also  the  design. 
The  total  amount  expended  in  completing  the  entire  system  of 
beacons,  lights,  and  buoys  to  date  aggregate  $514,878.81,  exclusive 
of  general  expenses. 
For  further  details  attention  is  invited  to  Appendix  A. 

DRY  EXCAVATION. 

The  excavation  for  the  canal  prism  in  the  dry,  uncompleted  at  the 
close  of  the  previous  fiscal  year,  embraced  the  Culebra  Cut  from 
Gamboa  to  Pedro  Miguel  Locks,  the  channel  between  Pedro  Miguel 
and  Miraflores  Locks,  and  the  channel  below  Miraflores  Locks  to  the 
dike  which  excluded  the  waters  of  the  Pacific.  As  noted  in  the  pre- 
vious annual  report,  a  decision  had  been  reached  to  admit  water  to 
the  Cut  by  blowing  up  the  dike  at  Gamboa  on  October  10,  1913,  and 
to  complete  the  excavation  that  remained  by  dredges.  With  this 
end  in  view,  the  excavation  in  Culebra  Cut  was  carried  on  during 
July  with  an  average  of  40.74  steam  shovels,  in  August  with  an  aver- 
age of  34.65  steam  shovels,  and  in  September  with  an  average  of 
14.62  steam  shovels.  These  shovels  worked  not  only  in  the  Cut  proper 
but  on  the  upper  reaches  in  the  vicinity  of  Culebra  and  on  the  east 
side  opposite  Lirio.  After  the  water  had  been  admitted  to  the  Cut 
from  5  to  2  shovels  worked  on  both  the  east  and  west  bank  in  the 
vicinity  of  Culebra  so  as  to  lighten  the  load.  The  work  on  the  east 
bank  was  continued  until  April  1,  1914,  and  on  the  west  bank  inter- 
mittently until  June  15,  1914.  The  last  movement  of  any  consider- 
able amount  occurred  on  the  west  side  at  Culebra  just  as  the  steam 
shovels  were  withdrawn.  There  were  removed  during  the  year  a 
total  of  3,122,702  cubic  yards  of  material,  of  which  2,205,847  cubic 
yards  were  classified  as  rock,  at  a  division  cost  of  $0.5661  per  cubic 
yard.  Due  to  large  credits  for  material  recovered  after  the  comple- 
tion of  the  work,  such  as  rails,  ties,  etc.,  amounting  to  about  $260,000, 
the  above  figures  do  not  represent  the  real  cost  of  the  work  performed 
during  the  year  which,  eliminating  these  credits,  was  $0.6492  per 
cubic  yard.  Work  continued  on  Cucaracha  slide,  Culebra  slides, 
Hagan's  slide,  Lirio  slide,  and  the  powder-house  slide  until  steam- 
shovel  operations  were  suspended  and  there  were  removed  from  these 
slides  2,635,902  cubic  yards;  in  other  words,  84  per  cent  of  the  mate- 
rial removed  from  the  Cut  was  due  to  slides.    The  total  amount  of 
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material  removed  in  the  dry  from  Culebra  Cut,  from  the  begimimg 
of  American  operations  to  June  15,  1914,  aggregated  110,261,883 
cubic  yards  at  a  division  cost  of  $0.7066  per  cubic  yard;  of  this 
amount  25,206,100  cubic  yards  were  removed  because  of  slides,  or 
22.86  per  cent.  This  was  an  increase  of  4,940,100  cubic  yards  over 
that  estimated  in  the  annual  report  for  1912.  Steam-shovel  opera- 
tions in  the  Cut  proper  were  permanently  suspended  on  September 
10,  1913,  and  at  that  time  it  was  estimated  that  600,000  cubic  yards 
of  material  remained  to  be  removed  by  dredges  from  the  Cut  section 
within  the  original  limits  of  the  canal,  exclusive  of  slides  and  the 
inclines  at  the  north  and  south  ends  of  the  Cut.  Practically  all  of 
this  material  lay  between  Cucaracha  slide  and  a  point  about  midway 
between  Culebra  and  Empire. 

To  prevent  possible  damage  to  the  canal  due  to  the  velocity  of 
current  caused  by  the  difference  in  head  between  Gatun  Lake  leve] 
and  the  bottom  of  the  Cut,  water  was  admitted  through  the  24-inch 
pipe  extending  into  the  lake  under  Gamboa  Dike,  these  pipes  re- 
maining from  the  old  pumping  plant  located  in  the  vicinity  to  take 
care  of  the  drainage  water  to  the  north  of  the  divide.  This  was 
done  at  9  a.  m.  on  October  1.  Work  on  drilling  the  dike  at  Gamboa 
preparatory  to  its  demolition  was  begun  in  the  latter  part  of  August ; 
the  holes  were  loaded  and  were  fired  on  October  10  at  2  p.  m.  In 
accordance  with  an  arrangement  made  two  or  three  days  beforehand, 
the  blast  was  fired  by  President  Woodrow  Wilson,  at  Washington. 
This  was  effected  by  using  the  land  telegraph  to  Galveston,  Tex.,  and 
connecting  it  there  with  the  Central  &  South  American  Cable  Co.'s 
submarine  cable  and  land  lines,  which,  by  employing  the  company's 
transisthmian  cable,  furnished  a  connection  to  a  local  circuit  in  the 
vicinity  of  the  dike.  When  the  President  depressed  the  lever,  the 
current  was  relayed  from  point  to  point  along  the  route  and  was 
eventually  transmitted  to  the  local  circuit,  closing  it  and  tripping  a 
weight  attached  to  the  handle  of  a  switch.  The  weight  threw  the 
switch,  setting  off  the  blast.  The  result  of  the  explosion  was  a  clear 
opening  125  feet  wide  through  which  water  from  Gatun  Lake  flowed 
in  sufficient  volume  to  complete  the  filling  of  Culebra  Cut  from  the 
dike  to  Cucaracha  slide  in  about  two  hours'  time.  Prior  to  dyna- 
miting the  dike  the  water  in  the  Cut  was  about  6  feet  below  the  level 
of  the  lake. 

On  October  10,  after  the  blowing  up  of  Gamboa  Dikc,  an  effort 
was  made  to  dynamite  a  passage  through  the  Cucaracha  slide  in 
order  to  flood  the  Cut  between  the  dike  and  Pedro  Miguel  Locks. 
Though  steam  shovels  had  been  at  work  on  the  slide  with  a  view  to 
securing  a  passage  through  it,  on  the  cessation  of  this  work  the  move- 
ment continued  and  completely  blocked  the  channel.  The  attempt 
to  open  a  passage  by  dynamite  was  not  successful,  and  it  was  not 
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until  October  12  that  a  stream  of  water  was  gotten  through  and  the 
area  to  the  south  of  the  slide  began  to  fill.  The  dredges  reached. 
Cucaracha  slide  from  the  north  end  on  October  20  and  from  the 
south  end  on  October  24.  The  Gamboa  Dike  was  attacked  by  dredges 
immediately  after  the  explosion.  A  channel  was  finally  dredged 
through  Cucaracha  slide,  so  as  to  permit  the  passage  of  the  dredg- 
ing fleet  from  one  side  to  the  other,  on  December  13.  With  the  ex- 
ception of  a  small  pocket  slide  in  the  vicinity  of  Cascades,  the  ad- 
mission of  water  to  the  Cut  has  thus  far  had  no  bad  effects;  nor  has 
there  been  any  perceptible  tendency  for  the  presence  of  water  to  pro- 
duce slides. 

In  the  central  division  a  total  of  44.5  miles  of  track  was  removed 
during  the  period  July  1  to  October  10,  a  total  of  33.7  miles  were 
laid,  and  a  total  of  294.81  miles  shifted. 

The  sluicing  operations  to  the  north  of  Gold  Hill  and  to  the  rear 
of  Cucaracha  slide  were  continued  during  the  year  and  resulted  in 
the  removal  of  1,384,455  cubic  yards  of  rock  and  earth,  at  an  average 
division  cost  of  $0.1997  per  cubic  yard.  This  material  was  carried 
by  flumes  into  the  valley  to  the  east  of  the  canal. 

Material  removed  in  the  dry  from  Culebra  Cut  was  wasted  at 
different  localities,  the  bulk  of  it  going  to  Balboa  waste  dumps, 
where  1,017,596  cubic  yards  were  deposited,  and  on  the  dumps  along 
the  relocation  of  the  Panama  Railroad,  where  920,748  cubic  yards 
were  placed.  The  balance  was  used  largely  in  fills  at  various  points 
south  of  the  Cut. 

South  of  Pedro  Miguel  Locks  material  amounting  to  306,700  cubic 
yards  was  excavated  by  the  fifth  division.  Of  this,  20,510  cubic 
yards  were  from  the  channel  south  of  Pedro  Miguel  Locks  and  286,190 
cubic  yards  from  the  prism  south  of  the  Miraflores  Locks.  The  aver- 
age division  cost  was  $0.5134  per  cubic  yard.  The  material  was 
used  as  a  back  fill  to  the  locks  and  for  sloping  the  Miraflores  Dam. 

On  account  of  material  recovered  at  the  close  of  the  work,  credit 
was  given  aggregating  about  $79,000,  so  that  the  actual  cost  of  dry 
excavation  during  the  year  was  $0.7709  per  cubic  yard.  The  total 
amount  excavated  in  the  dry  from  Pedro  Miguel  to  the  sea  since 
the  beginning  of  the  work  aggregated  4,819,969  cubic  yards,  at  a 
division  cost  of  $0.6756. 

The  berm  and  chamber  cranes  on  the  west  side  of  the  locks  were 
taken  down  and  stored;  the  four  berm  cranes,  which  formed  a  part 
of  the  concrete-handling  plant  during  the  construction  of  the  Pacific 
locks,  will  be  used  in  connection  with  the  coal-handling  plant  at 
Balboa. 

Steam-shovel  work  south  of  Pedro  Miguel  Locks  was  stopped  in 
August  and  south  of  Miraflores  Locks  in  September,  and  steps  taken 
to  remove  all  tracks  that  remained  within  the  limits  of  the  canal 
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channel.  The  last  remaining  barrier  at  the  Pacific  end  of  the  canal 
was  dynamited  at  9.30  o'clock  August  31, 1918.  This  dike,  composed 
of  a  trestle  fill  of  rock  and  earth,  prevented  the  water  from  the  sea 
level  from  entering  the  steam-shovel  cut,  5,000  feet  long,  500  feet 
wide,  and  46  feet  below  mean  tide,  extending  to  Miraflores  Locks. 
The  Kio  Grande  diversion  was  turned  into  this  pit  on  August  28, 
but  the  depth  of  water  had  only  reached  about  15  feet  by  August 
81.  About  37,000  pounds  of  45  per  cent  and  60  per  cent  dynamite 
were  used,  the  charge  being  placed  in  541  holes  at  an  average  depth 
of  30  feet.  At  the  time  of  the  explosion  the  water  in  the  channel 
south  of  the  barrier  was  nearly  at  low  tide.  The  dynamite  tore  a 
gap  in  the  dike  about  100  feet  wide,  but  as  the  bottom  of  the  gap 
was  still  at  some  height  above  the  existing  tide  level,  no  water  passed 
through  until  high  tide,  at  1.85  p.  m.  At  8  o'clock,  1  hour  and  25 
minutes  after  the  water  first  began  to  flow  over,  the  level  in  the 
inside  channel  was  that  of  the  outside  channel,  while  the  gap  had 
been  widened  to  400  feet  or  more. 

As  noted  in  previous  annual  reports,  there  were  two  low  places  in 
the  perimeter  of  Gatun  Lake  which  were  to  be  raised  in  order  to 
avoid  all  possibility  of  the  waters  of  the  lake  escaping.  One  of 
these  was  in  the  vicinity  of  Gatun,  and  an  embankment  was  built 
across  it  by  the  forces  of  the  Atlantic  division.  This  was  in  a  ravine 
at  the  headwaters  of  Las  Guachas  Creek,  where  the  natural  eleva- 
tion was  85.7  feet  above  sea  level.  A  fill  about  850  feet  long  and 
containing  approximately  4,117  cubic  yards  was  made  by  means  of 
mule-team  scrapers,  borrowing  from  adjacent  hills,  which  raised  the 
surface  to  elevation  105,  with  a  crown  width  of  15  feet.  Under  date 
of  November  28,  1918,  a  contract  was  made  for  building  an  earth 
dike  at  Cano  Saddle  No.  4,  along  a  ridge  about  12  miles  southwest 
of  Gatun,  to  raise  the  rim  of  Gatun  Lake  at  that  point  to  105  feet 
above  sea  level.  The  estimated  amount  of  material  involved  was 
71,500  cubic  yards,  and  the  contract  price  was  68  cents  per  cubic 
yard,  embankment  measure.  The  work  was  completed  in  May,  1914. 
The  payments  to  contractor  will  aggregate  $48,950.50.  This  saddle 
is  between  the  headwaters  of  the  Siri  River,  a  tributary  of  the 
Trinidad,  and  the  Lagarto  River,  which  flows  into  the  Caribbean 
Sea.  The  surface  of  the  earth  at  the  lowest  point  was  87.4  feet  above 
sea  level.  The  fill  is  approximately  900  feet  long  between  the  105- 
foot  contours  on  knolls  at  the  ends  of  the  saddle.  It  is  15  feet  at  the 
top,  with  a  slope  of  1  on  3  on  both  sides. 

DREDQIKO. 

The  dredging  division  continued  in  charge  of  Mr.  W.  G.  Comber 
as  resident  engineer,  and  was  subdivided  into  two  districts,  the  first 
extending  from  deep  water  in  the  Pacific  to  Gamboa,  and  the  second 
from  Gamboa  to  deep  water  in  the  Caribbean. 
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In  the  first  district,  between  Pedro  Miguel  Locks  and  the  sea,  there 
were  removed  5,364,816  cubic  yards,  of  which  3,329,072  cubic  yarcis 
were  taken  from  within  the  canal  prism  and  the  balance  was  aux- 
iliary work.  Of  the  amount  removed  from  within  the  canal  prism, 
1,186,432  cubic  yards  were  of  rock.  Of  the  rock  excavated,  146,477 
cubic  yards  were  drilled  and  blasted  by  the  drill  barge  Teredo  and 
60,832  cubic  yards  were  broken  by  the  rock  breaker  Yvlcan.  The 
remainder  includes  rock  which  had  been  drilled  by  well  drills  and 
blasted  in  previous  years  and  material  which  could  be  handled  by  the 
dredges  without  mining.  The  average  cost  of  prism  excavation  was 
$0.2578  per  cubic  yard.  Active  operations  began  in  Culebra  Cut  on 
October  23,  1913,  and  continued  throughout  the  year;  a  total  of 
3,432,363  cubic  yards  were  removed,  of  which  919,655  cubic  yards 
were  of  earth  and  the  balance  rock.  The  average  cost  was  $0.5194 
per  cubic  yard.  Of  this  amount,  865,015  cubic  yards  of  earth  and 
1,557,360  cubic  yards  of  rock  were  removed  from  Cucaracha  slide,  at 
an  average  cost  of  $0.4730  per  cubic  yard.  Pipe-line  dredges,  with  the 
assistance  of  a  relay,  pumped  over  the  west  bank  of  the  canal  into  the 
Rio  Grande  Valley  684,514  cubic  yards  of  earth  and  77,880  cubic 
yards  of  rock,  at  an  average  cost  of  $0.2773  per  cubic  yard.  Cuca- 
racha slide  has  been  very  active  since  dredging  operations  started, 
the  daily  movement  averaging  about  2^  feet  On  June  30, 1914,  the 
total  area  of  the  slide  was  60.4  acres,  44.6  acres  active  and  15.8  acres 
without  motion.  Dredging  was  done  during  four  months  of  the  year 
in  Miraflores  Lake,  removing  159,817  cubic  yards  of  earth  from  the 
canal  prism,  at  an  average  cost  of  $0.3179  per  cubic  yard. 

In  the  second  district  6,544,192  cubic  yards  were  removed  during 
the  year,  of  which  3,692,576  cubic  yards  were  removed  from  within 
the  canal  prism,  574,630  cubic  yards  from  old  French  dump  in  Limon 
Bay,  and  the  balance  was  auxiliary  work.  The  average  cost  of  prism 
and  French  dump  dredging  was  $0.1717  per  cubic  yard.  Of  the 
amount  removed  from  the  canal  prism,  158,994  cubic  yards  were  of 
rock.  Of  the  total  amount  taken  out,  there  were  removed  between 
October,  1913,  and  February,  1914,  507,195  cubic  yards  of  earth  and 
5,035  cubic  yards  of  rock  from  the  canal  prism  just  north  of  Gamboa, 
from  what  was  formerly  known  as  Point  No.  1. 

In  connection  with  the  Atlantic  terminals  the  dredges  removed 
18,286  cubic  yards  of  earth  and  16,015  cubic  yards  of  rock  from  the 
site  of  the  bridge  crossing  the  French  canal  south  of  the  dry  dock, 
117,289  cubic  yards  of  earth  from  the  approach  channel,  275,993 
cubic  yards  of  earth  and  46,360  cubic  yards  of  rock  from  the  new 
Piers  Nos.  7,  8,  and  9,  and  181,709  cubic  yards  of  earth  and  218,825 
cubic  yards  of  rock  from  the  coaling  station.  The  average  cost  of  ex- 
cavation at  these  terminals  was  $0.8646  per  cubic  yard.    Seventeen 
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thousand  cubic  yards  were  placed  in  the  fill  for  the  substation  and 
804,411  cubic  yards  were  pl^ed  in  fills  for  bridge  foundations,  coal 
basins,  and  yards  at  the  coaling  station. 

At  the  Pacific  terminals  the  dredges  removed  1,919,003  cubic  yards 
cf  earth  and  7,964  cubic  yards  of  rock,  of  which  1,831,711  cubic  yards 
of  earth  were  handled  by  pipe-line  dredges  and  relays  and  placed  in 
fills  for  reclaiming  swamp  land.  The  average  cost  of  this  work  was 
$0.1655  per  cubic  yard. 

A  considerable  amount  of  miscellaneous  dredging  was  also  done, 
making  the  total  removed  by  the  entire  dredging  fleet,  including 
yardage  of  sand  and  gravel  reclaimed,  15,341,371  cubic  yards.  The 
fleet  consisted  of  the  seagoing  suction  dredges  Caribbean  and  CulebrOj 
the  seagoing  ladder  dredge  Corozal,  the  French  ladder  dredges 
Badger^  No.  /,  No.  5,  Gopher^  Marmot^  and  Mole  (the  last  abandoned 
as  worn  out  on  September  20,  1913),  the  5-yard  dipper  dredges 
CarderuUj  Chagres,  and  Mindi^  the  15-yard  dipper  dredges  Gamhoa 
and  Paraiao^  and  the  pipe-line  suction  dredges  No.  4^  No.  «?,  No.  8Sy 
No.  86y  No.  86j  and  the  Sandpiper.  In  connection  with  these  dredges 
there  were  employed  12  tugs,  19  launches,  9  clapets,  and  24  dump 
scows. 

As  noted  in  the  previous  annual  report,  a  contract  was  made  with 
the  Bucyrus  Co.  for  the  construction  of  two  15-yard  dipper  dredges 
and  their  delivery  at  tidewater  in  the  United  States.  The  first  was 
to  be  ready  for  towing  to  the  Isthmus  on  December  1,  1913,  and  the 
second  on  January  1,  1914.  The  first  dredge  was  accepted  at  Port 
Richmond,  N.  Y.,  on  February  16,  reached  the  Isthmus  on  March 
16,  and  was  placed  in  operation  on  April  4, 1914.  The  second  dredge 
was  accepted  at  Port  Richmond  on  April  13,  reached  the  Isthmus 
on  May  22,  and  went  into  commission  at  Cucaracha  slide  on  June 
7,  1914.  Due  to  a  failure  of  the  buckets,  which  were  not  suffi- 
ciently strong  to  do  the  work,  an  additional  delay  was  caused.  The 
failure  to  meet  the  stipulated  dates  of  delivery  resulted  in  very  seri- 
ously handicapping  the  work  at  Cucaracha  slide  and  delayed  secur- 
ing a  channel  sufficiently  deep  and  wide  to  permit  the  canal  to  be 
utilized  for  the  passage  of  commerce  before  the  close  of  the  year. 

The  sum  of  $2,000  was  authorized  to  be  expended  in  the  construc- 
tion of  temporary  dikes  on  the  west  side  of  the  channel  where  it  is 
cut  through  at  the  head  of  Limon  Bay,  to  determine  the  effect  upon 
erosion  that  was  occurring,  due  to  the  waves  created  by  the  trade 
winds.  The  results  were  so  satisfactory  tliat  it  has  been  decided  to 
make  these  dikes  permanent. 

For  further  particidars,  attention  is  invited  to  Appendix  C. 
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MECHANICAL  DIVISION. 

The  mechanical  division  was  in  charge  of  Mr.  A.  L.  Robinson 
until  July  19,  1913,  when  he  resigned  from  the  service.  Subsequent 
to  that  date  and  until  March  6,  1914,  Lieut.  C!oL  T.  C.  Dickson, 
United  States  Army,  performed  the  general  duties  relating  to  or- 
ganization and  personnel,  while  the  operation  of  the  shops  was 
under  the  supervision  of  Mr.  John  J.  Eason  as  assistant  superin- 
tendent On  January  26,  1914,  Mr.  D.  C.  Nutting,  United  States 
Navy,  reporting  for  duty,  was  assigned  as  superintendent  and  took 
over  all  the  duties  performed  by  Col.  Dickson  in  connection  with 
this  division. 

The  establishments  under  operation  by  the  division  consisted  of 
the  Balboa  shops  (including  roundhouse  and  car  shops),  the  Cris- 
tobal shops  and  dry  dock,  Paraiso  shops,  Cristobal  roundhouse,  the 
small  hoisting  establishments  at  Gatun,  Empire,  and  Paraiso,  and 
the  car-inspecting  establishments  at  Cristobal  and  Balboa. 

The  Cristobal  shops  and  dry  dock  have  been  charged  with  all 
repairs  to  floating  equipment;  as  this  dock  was  the  only  one  avail- 
able when  a  dry  dock  was  necessary,  it  was  in  practically  continuous 
use  throughout  the  year.  For  the  purpose  of  docking  the  five  sub- 
marines which  are  on  duty  on  the  Isthmus  and  for  docking  the 
Corozal  the  upper  lock  of  the  east  flight  at  Gatun  was  used.  The 
Paraiso  shops  were  reestablished  on  October  22,  1913,  to  take  care 
of  repair  work  on  the  dredging  equipment  operating  in  Culebra 
Cut.  The  hostling  of  four  engines  operating  in  this  vicinity  was 
turned  over  to  these  shops  on  May  25,  1914,  and  is  performed  under 
the  foreman  machinist.  The  Cristobal  roundhouse  was  turned  over 
to  the  mechanical  division  on  April  1,  1914,  and  all  hostling  at  the 
north  end  of  the  canal  was  concentrated  there.  The  establishment, 
in  addition  to  the  roundhouse,  comprises  a  small  boiler  plant  and 
two  air  compressors  with  a  combined  capacity  of  about  2,000  feet 
per  minute.  The  plant  supplies  air  for  hostling  purposes  and  also 
for  work  on  the  new  piers  of  the  Panama  Railroad.  A  small  hostling 
plant  was  established  at  Empire,  in  the  shops  vacated,  March  1. 
With  the  establishment  of  the  electrical  division  on  April  1,  1914, 
the  electrical  plants  at  Empire,  Miraflores,  Gatun,  and  Balboa,  pre- 
viously operated  by  the  mechanical  division,  were  turned  over  to 
that  division  and,  as  these  plants  contained  air  compressors,  the  air 
compressors  were  likewise  turned  over  to  the  electrical  division. 
The  old  shipways  shops  at  the  Pacific  entrance,  formerly  occupied 
by  the  dredging  division,  were  turned  over  to  the  mechanical  divi- 
sion on  October  22, 1913,  and  so  continued  until  they  were  torn  down 
in  March  and  April.  The  machine  shops  and  engine  house  at  Gatun 
were  operated  for  work  in  connection  with  the  installation  of  lock  ma- 


BEPOBT  OF  THE  GOVERNOB.  85 

chinery  and  caring  for  locomotives  engaged  in  that  vicinity.  They 
were  abandoned  April  1, 1914,  and  the  work  transferred  to  Balboa  and 
CristobaL  The  Pedro  Miguel  engine  house  was  abandoned  on  Sep- 
tember 15,  1913,  and  the  greater  portion  of  the  equipment  moved 
to  the  Gold  Hill  engine  house  and  the  buildings  turned  over  to  the 
quartermaster's  department  and  torn  down.  An  engine  house  was 
established  at  Gold  Hill  in  September,  1913,  to  care  for  the  equip- 
ment employed  in  dry  excavation  north  of  Gold  Hill.  The  engine 
house  continued  in  operation  until  completion  of  the  excavation  work 
and  was  discontinued  on  March  31,  1914.  The  air-compressor  plant 
at  Rio  Grande,  which  had  been  in  operation  since  1905,  was  shut  down 
on  October  16,  1913,  and  such  compressed  air  as  was  required  in  the 
district  previously  supplied  by  Bio  Grande  was  furnished  by  the 
plant  at  Empire.  The  Cristobal  car  shops  were  in  operation  until 
March  7,  1914,  when  they  were  abandoned  and  all  car  work  con- 
centrated at  the  Balboa  shops.  When  the  Balboa  roundhouse  was 
put  into  service  on  April  1,  1914,  the  Panama  roundhouse  of  the 
Panama  Railroad  was  placed  out  of  use. 

Throughout  the  year,  while  the  shops  were  in  operation,  two  shifts 
were  regularly  worked  at  Gorgona,  Empire,  Paraiso,  and  Balboa. 
In  addition  to  the  double  shift,  emergencies  continually  arose  which 
necessitated  large  amounts  of  overtime  work,  in  order  that  equip- 
ment might  be  kept  in  condition  for  use  and  to  prevent  delay  in  the 
work  of  other  divisions. 

For  further  details,  as  well  as  a  statement  showing  the  amount  of 
work  done  during  the  year  by  the  various  shops,  attention  is  invited 
to  Appendix  D. 

DIVISION  OF  TERMINALS. 

The  division  of  terminal  construction  was  organized  on  April  1, 
1914,  under  Mr.  H.  H.  Rousseau,  United  States  Navy,  as  engineer  of 
terminal  construction.  The  division  embraces  the  forces  of  the 
former  second  division,  chief  engineer's  oiGce  engaged  in  the  design, 
inspection  and  construction  of  the  dry  docks,  shops,  coal  and  fuel- 
oil  plants,  floating  cranes,  docks  and  other  terminal  facilities;  con- 
struction transportation  by  rail;  the  road,  street  and  sewer  work 
under  the  landscape  architect;  and  the  breakwater  construction  at 
the  Atlantic  terminal. 

Dry  docks. — ^The  general  description  and  principal  dimensions  of 
Dry  Docks  No.  1  and  No.  2,  at  Balboa,  were  given  in  the  previous 
annual  report.  On  account  of  the  condition  of  funds,  it  was  decided 
to  defer  Uie  construction  of  Dry  Dock  No.  2,  but  such  of  the  dock 
structure  as  serves  as  an  entrance  pier  for  Dry  Dock  No.  1,  and  as 
will  permit  the  future  completion  of  Dry  Dock  No.  2  in  the  diy 
without  especial  increase  in  cost  will  be  built  now.    The  cofferdam, 
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which  was  begun  on  April  1,  1918,  to  protect  the  entrance  of  Dry 
Dock  No.  1,  Dry  Dock  No.  2,  the  entrance  basin,  and  coal-pocket  ex- 
cavations, was  completed  by  placing  103,116  cubic  yards  of  material. 
Difficulty  was  experienced  through  a  portion  of  the  double-track 
trestle  giving  way  and  moving  outward  after  dumping  from  it  had 
commenced,  but  this  was  overcome  by  reinforcing  the  outer  toe  by 
dumping  material  from  barges  and  the  cofferdam  was  completed. 
The  leakage  through  it  is  relatively  small  and  can  be  controlled  by 
pumps.    In  excavating  for  Dry  Dock  No.  1  and  Dry  Dock  No.  2,  the 
coal  pockets  and  entrance  basin,  the  old  Balboa  machine  shops 
forced  the  work  to  be  confined  to  the  center  and  south  sides  until 
November,  when  they  were  demolished  and  the  last  obstacle  to  ex- 
cavation was  removed.    The  total  amount  taken  out  from  the  site  of 
Dry  Dock  No.  1  during  the  year  was  858,282  cubic  yards,  48,838  cubic 
yards  of  which  were  classified  as  earth  and  the  balance  as  rock,  mak- 
ing a  total  of  466,975  cubic  yards  excavated  from  this  area  up  to  the 
close  of  the  year.    The  division  cost  for  the  year  was  $1.0250  per 
cubic  yard,  and  the  average  division  cost  of  the  total  was  $0.9946  per 
cubic  yard.    From  the  site  of  Dry  Dock  No.  2,  which  is  located  just 
north  of  the  entrance  of  Dry  Dock  No.  1,  there  were  removed  during 
the  year  41,548  cubic  yards  of  earth  and  52,129  cubic  yards  of  rock, 
at  an  average  division  cost  of  $0.8129  per  cubic  yard.    Steam-shovel 
operations  deepened  the  excavation  from  —13.5  to  the  final  grade 
for  the  entire  area  of  the  approach  basin  inside  of  the  cofferdam,  and 
a  total  of  351,333  cubic  yards  were  removed  at  a  division  cost  of 
$1.0250  per  cubic  yard.    The  area  required  for  the  storage  of  coal 
and  for  the  travel  of  unloading  towers  measures  800  feet  in  length 
and  about  400  feet  in  width,  measured  from  the  outer  edge  of  the 
quay  wall.    The  total  amount  of  excavation  during  the  year  was 
166,104  cubic  yards,  79,837  cubic  yards  of  which  were  earth  and  the 
balance  rock.    The  average  division  cost  was  $0.7984  per  cubic  yard. 
The  material  excavated  from  the  site  of  the  dry  docks,  entrance  basin, 
and  coal  pocket  was  removed  by  means  of  steam  shovels,  three  of 
which  were  worked  8  hours  a  day  until  February,  1914,  when  on  the 
5th  of  that  month  the  shovels  were  placed  on  a  12-hour  basis  and 
another  shovel  added.     These  shovels  worked  on  split  shifts,  12 
hours  a  day,  continuously  to  the  end  of  the  year ;  one  shovel  was  re- 
moved in  June.    The  contract  entered  into  October  12, 1912,  for  one 
pair  of  steel  miter-gate  leaves  and  fixed  irons  was  completed  during 
the  fiscal  year,  and  the  material  is  stored  on  the  Isthmus  awaiting 
erection.    The  moving  machines  for  operating  the  leftvi^,  together 
with  motors,  controls,  and  covers,  are  also  delivered. 

BtAhoa  cfocMng  station. — ^Upon  completion  of  the  excavation  for 
the  coaling  plant,  work  was  begun  on  masonry  for  the  crane  runway 
supports,  which  ext^id  east  and  west  through  the  center  of  the 
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storage  pile,  and  will  support  the  old  Pacific  division  berm  cranes 
which  will  be  reerected  to  rehandle  the  coal.  The  material  was  mixed 
by  a  i-yard  mixer  and  placed  by  a  locomotive  crane.  At  the 
dose  of  the  fiscal  year  all  but  three  of  the  piers  over  the  deep  coal 
pockets  were  up  to  the  construction  joint,  where  the  girders  which 
cany  the  rail  are  to  be  set  The  retaining  wall  between  the  high  and 
low  storage  pockets  was  up  to  elevation  12  for  three-fourths  of  its 
length.  The  rubble  retaining  wall  on  the  south  side  of  the  low 
storage  area  was  completed,  as  well  as  a  part  of  the  small  rubble 
retaining  wall  at  the  east  end  of  the  high  area.  There  were  placed 
during  the  year  1,830  cubic  yards  of  concrete  and  808  cubic  yards  of 
rubble  masonry  at  an  average  division  cost  of  $7.4811  per  cubic  yard. 
There  were  also  placed  in  the  foundations  for  the  berm  cranes  2,620 
cubic  yards  of  concrete  at  a  division  cost,  exclusive  of  reinforcements, 
of  $7.4464  per  cubic  yard. 

The  total  amount  of  excavation  accomplished,  including  the  work 
for  dry  docks,  entrance  basin,  coaling  plant,  shops,  quay  walls,  and 
piers,  aggregated  1,513,048  cubic  yards,  of  which  1,477,843  cubic  yards 
were  placed  in  fills  and  embankments,  the  remainder  being  hand 
excavation  wasted  in  the  excavation  of  foundations  for  shops,  and 
orange-peel  excavation  thrown  to  one  side  during  the  excavation  for 
foundations  for  wharves  and  piers.  The  excavated  material  was 
used  to  bring  the  shops'  yard  up  to  elevation  18  to  make  the  fill  be- 
hind the  quay  wall,  piers,  and  the  area  to  be  occupied  by  the  Panama 
KaUroad  yards,  which  lie  east  of  the  head  wall  of  the  permanent 
piers,  for  the  Naos  Island  Breakwater,  and  part  was  wasted  on  the 
Balboa  dumps. 

Shops. — ^Lieut.  Col.  T.  C.  Dickson,  United  States  Army,  inspector 
<»f  shops,  was  in  immediate  charge  of  the  design  and  installation  of 
the  machinery  of  the  new  Balboa  shops  until  March  6,  1914,  when 
he  was  relieved  from  duty  with  the  canal.  The  steelwork  was  car- 
ried <m  by  contract  and  completed  during  the  year.  The  total  amount 
of  material  delivered  was  11,657,429  pounds,  and  the  cost  of  the 
material  and  erection  in  place  under  contract  was  $427,203.  The 
work  was  completed.  The  buildings  have  cement  tile  roofing,  the 
tiles  being  manufactured  on  the  Isthmus  and  erected  in  place  under 
contract;  the  total  amount  of  standard  red  tile  squares  put  on  was 
6,441.18;  gutter-tile  squares,  201.15;  ridge  roll,  7,351  linear  feet; 
ribbed  glass  pieces,  11,188 ;  and  the  total  cost  was  $102,659.98.  The 
remaining  work  on  the  foundations  was  pushed  so  as  to  be  prepared 
for  the  contractor  for  the  steelwork,  and  3,221  cubic  yards  of  con- 
crete were  placed  during  the  year.  All  the  shop  area  had  been 
brought  up  to  grade  and  surfaced  with  crushed  stone,  excepting  the 
space  occupied  by  the  incline  from  the  dry-dock  excavation  and  a 
small  area  between  the  roundhouse  yard  and  the  foundry.     The 
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foundations  of  two  of  the  buildings  were  interfered  with  by  the  sand 
dock  and  considerable  trouble  was  experienced  in  placing  founda- 
tions, due  to  obstructions  in  the  mud  below  low  tide,  consisting  of  old 
barges  and  other  French  equipment  and  old  metal  which  had  been 
dumped  into  the  area  and  subsequently  covered  up. 

The  installation  of  machine  foundations  in  the  various  buildings 
progressed  rapidly  as  soon  as  it  was  possible  to  start  work  inside  the 
buildings.  In  this  connection  4,944  cubic  yards  of  concrete  were 
used.  The  shops'  tunnel,  which  runs  through  the  building  and  yard 
parallel  to  the  axis  of  the  dry  dock,  was  completed.  A  proper 
drainage  system  was  provided  over  the  entire  area. 

The  mechanical  division  abandoned  Gorgona  in  August,  1913-,  and, 
together  with  the  foundry  and  planing  mill,  moved  direct  to  Balboa. 
The  other  shops  were  transferred  temporarily  to  Empire,  and,  com- 
mencing March  1, 1914,  were  gradually  moved  to  Balboa.  At  the  close 
of  the  year  practically  all  of  the  machines  were  erected  in  the  perma- 
nent locations  and  in  operation.  The  total  amount  expended  on  the 
shops,  including  the  cost  of  moving  and  installing  the  machies,  was 
$2,384,967.83.  The  shops  office  building  is  the  last  one  under  con- 
struction. At  the  close  of  the  year  the  steel  framework  and  cement 
tile  roofing  were  completed  and  the  construction  division  of  the 
supply  department  was  putting  in  the  walls  and  floors,  and  engaged  in 
the  completion  of  the  building.  The  total  amount  expended  on  the 
office  building  was  $59,494.90. 

Breakwaters. — ^As  stated  in  the  last  annual  report,  it  was  decided 
to  construct  a  detached  breakwater  on  the  east  side  of  Colon  Harbor 
to  protect  the  interior  harbor  against  the  waves  caused  by  the  trade 
winds,  its  general  direction  extending  out  from  Coco  Solo  to  a  point 
2,000  feet  east  of  the  outer  extremity  of  the  west  breakwater.  The 
breakwater,  as  originally  approved,  was  to  be  7,200  feet  long,  its 
inner  end  being  3,893  feet  from  the  end  of  the  shore  fill.  Investiga- 
tions were  made  in  various  localities  for  the  purpose  of  securing  suit^- 
able  core  and  armor  rock  for  use  in  its  construction,  with  a  view  to 
doing  away  with  the  necessity  of  the  further  use  of  Porto  Bello. 
Upon  the  examination  of  comparative  estimates  of  costs  bearing  on 
different  sources  of  supply  of  rock  to  be  used,  it  was  decided  to  obtain 
the  rock  from  the  Sosa  Hill  quarry  and  transport  it  across  the 
Isthmus.  A  double-track  trestle  was  extended  out  from  Coco  Solo 
and  about  11,093  linear  feet  were  completed  at  the  close  of  the  year. 
A  railroad  connection  was  completed  between  the  root  of  the  break- 
water and  the  railroad  extending  from  Mount  Hope  to  Margarita 
Point.  Auxiliary  lines  and  sidings  were  built  in  the  vicinity  of  Coco 
Solo  Point  and  along  the  Margarita  Point  railroad.  In  all  5.2  miles 
of  new  track  were  laid.  A  dock  16  by  100  feet,  with  trestle  and  track 
-connections,  was  built  for  the  unloading  of  materials,  and  a  small 
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fiarbor  for  the  landing  of  launches  and  tugs  towing  piles  was  exca- 
vated by  the  dredge  Sandpiper,  necessitating  the  removal  of  58,650 
cubic  yards  of  sand.  A  6-inch  water  main  was  laid  from  the  Mar- 
garita Point  main  at  the  Coco  Solo  turnout,  and  a  50,000-gallon 
storage  tank  was  erected  for  watering  locomotives  and  for  additional 
fire  protection.  The  Coco  Solo  yard  was  filled  in  to  elevation  plus 
3.3,  and  the  approach  tracks  for  the  trestle  were  raised  to  elevation 
plus  14.5.  Practically  all  of  the  tracks  have  been  ballasted  to  the 
main  line  of  the  Panama  Railroad,  for  which  64,506  cubic  yards  of 
fill  were  used  in  addition  to  11,512  cubic  yards  of  gravel  ballast  and 
522  cubic  yards  of  crushed-rock  ballast. 

With  the  abolition  of  the  Atlantic  division  on  February  1,  the  west 
breakwater  work  in  Colon  Harbor  and  the  operation  of  Porto  JSello 
quarry  were  transferred  to  the  division  of  terminal  construction. 
Armor  rock  was  procured  from  Porto  Bello  on  the  old  crushed-rock 
quarry  level  above  the  two  lower  levels  referred  to  in  the  last  annual 
report.  On  December  1, 1913,  the  working  hours  in  the  quarry  were 
reduced  from  12  hours  to  8  hours  a  day,  and  on  April  80  the  operation 
of  the  quarry  ceased.  During  the  year  207,654  cubic  yards  of  armor 
rock  were  produced  and  shipped  at  a  division  cost  of  $4.0182  per 
cubic  yard.  Auxiliary  excavation  by  steam  shovels  amounted  to 
302,898  cubic  yards,  which  were  wasted  on  the  shore  dump.  In  May, 
1914,  the  quarry  was  closed  down  in  such  a  manner  that  it  can  be 
reopened  if  found  necessary  later  in  connection  with  the  east  break- 
water. Of  the  207,654  cubic  yards  of  rock  shipped  from  Porto  Bello^ 
162,951  cubic  yards  were  placed  by  three  derrick  barges  and  44,703 
cubic  yards  were  placed  by  three  cranes  at  a  division  cost  of  $0.9673 
per  cubic  yard.  Rock  removed  by  dredges  to  the  extent  of  18,254 
cubic  yards  was  placed  in  the  breakwat^.  The  work  was  completed 
in  May,  1914,  at  a  division  cost  of  $3,492,781.27.  It  contains  1,945,783 
cubic  yards  of  material,  consisting  of  669,254  cubic  yards  of  dredged 
rock,  819,930  cubic  yards  of  Toro  Point  rock,  and  456,549  cubic  yards 
of  Porto  Bello  rock. 

Work  on  the  Naos  Island  Breakwater  was  continued  throughout 
the  year.  With  the  closing  down  of  dry  excavation  in  Culebra  Cut 
on  October  10,  a  borrow  pit  was  opened  in  the  side  of  Sosa  Hill,  as 
from  the  action  of  the  breakwater  it  had  been  concluded  that  too 
much  soft  material  had  been  used  in  its  construction  and  that  nothing 
but  rock  should  be  put  in  to  secure  its  completion.  The  work  at  Sosa 
Hill  continued  from  October  10,  1913,  until  March,  1914,  when  the 
output  from  the  dry  dock,  together  with  the  character  of  the  mate- 
rial warranted  the  use  of  the  spoil  from  this  locality  for  breakwater 
purposes.  At  the  beginning  of  the  year  all  the  trestle  had  been  com- 
pleted to  elevation  plus  14  and  had  been  filled  in  with  the  exception 
of  600  feet.    At  the  close  of  the  year  the  average  elevation  of  the 


40  THE  PANAMA  OAKAL. 

breakwater  was  plus  18.5  and  it  was  finished  to  its  full  width.  The 
average  settlement  during  the  last  two  weeks  of  the  year  was  0.075 
foot  with  the  exception  of  one  stretch  about  600  feet  in  length  which 
settled  at  the  rate  of  about  one-half  an  inch  per  day.  During  a  por- 
tion of  the  last  three  months  of  the  year  there  was  a  settlement  of 
about  2  feet  a  day  at  the  south  end  of  the  breakwater  immediately 
north  of  Naos  Island,  whereas  the  settlement  at  the  end  of  the  year 
at  this  point  amounted  to  only  8^  inches  per  day.  During  the  fiscal 
year  652,587  cubic  yards  were  placed  at  an  average  division  cost  of 
$0.6088  per  cubic  yard. 

Cristobal  coaling  plant. — ^Drilling  and  blasting  channel  material 
in  the  vicinity  of  the  Cristobal  coaling  plant  was  started  by  the 
dredging  division  in  July,  1913,  and  the  removal  of  the  material  by 
a  pipe-line  suction  dredge  was  continued  through  the  year.  The 
dredged  material  was  pumped  ashore  where  most  needed.  Being 
largely  clean  coral  rock  and  sand,  it  has  been  used  to  bring  the  area 
in  which  coal  will  be  stored  in  the  dry,  measuring  about  300  feet 
by  1,200  feet,  up  to  elevation  plus  2.  Work  was  pushed  on  the  con- 
struction of  trestles  for  use  in  setting  the  6-foot  caissons,  and  on 
the  construction  of  the  two  concrete  walls  supported  on  piles,  about 
700  feet  in  length,  that  carry  the  tracks  for  the  stocking  and  reclaim- 
ing bridges.  At  the  end  of  the  year  the  trestle  construction  was 
about  25  per  cent  completed.  The  caissons  are  of  steel,  6  feet  in 
diameter,  and  by  the  end  of  the  year  78  of  the  cylinders  had  been 
set,  and  6  of  these  were  driven  to  rock  with  a  steam  hammer  in 
advance  of  any  excavation.  The  total  amount  of  concrete  placed 
was  3,123  cubic  yards,  at  an  average  division  cost  of  $5.4986  per  cubic 
yard. 

A  contract  was  entered  into  for  furnishing  the  materials,  necessary 
machinery,  and  the  erection  in  place  of  the  coal-handling  plants. 
The  coal-handling  plants  are  designed  for  the  storage  of  485,000  tons 
at  Cristobal  and  215,000  tons  at  Balboa.  Of  the  former,  100,000  tons 
are  to  be  wet  storage,  and  in  the  latter  case  50,000  tons. 

Fuel'oU  plant. — ^A  contract  was  entered  into  on  October  1,  1912, 
for  four  fuel-oil  storage  tanks  93  feet  in  diameter  and  35  feet  in 
height,  each  having  a  capacity  of  40,000  barrels,  to  be  completed  at  a 
cost  of  $62,800.  Two  of  them  are  located  at  Mount  Hope  and  two  on 
the  Balboa  dump  southeast  of  Sosa  Hill.  Plans  have  been  prepared 
and  advertisements  issued  for  the  necessary  pumping  plants  in  con- 
nection with  these  tanks,  one  to  be  located  at  Balboa  and  one  at 
Mount  Hope.  Provision  is  made  for  t)ie  installation  of  three  pumps 
in  each  plant,  two  of  which  will  be  purchased  at  the  present  time. 
They  will  be  able  to  handle  oil  from  Balboa  to  Miraflores  tank,  and 
from  Mount  Hope  to  Gatun  tank,  at  the  rate  of  about  400  barrels 
an  hour.    On  the  Atlantic  side  as  much  of  Docks  13  and  14  as  is 
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neceesary  will  be  used  as  oil  docks,  and  the  tank  field  will  be  located 
l>etween  the  east  diversion  and  the  Mount  Hope  Koad,  where  there 
are  suitable  locations  for  40  or  50  tanks.  The  pumping  plant  will 
be  located  immediately  east  of  the  Mount  Hope  filtration  plant.  At 
the  Pacific  terminal  there  will  be  a  berth  for  oil  vessels  75  feet  wide 
by  about  2,000  feet  long  immediately  adjoining  the  canal  channel  and 
south  of  the  old  French  pier.  There  will  be  three  oil  cribs,  two  of 
which  will  be  constructed  at  once,  consisting  of  steel  and  concrete 
deck  supported  by  6-foot  concrete  cylinders.  The  pumping  plant 
will  be  located  on  the  lower  level  of  Balboa  dump,  opposite  the  oil 
cribs.  The  tank  field  has  been  laid  out  on  the  higher  level  of  Balboa 
dump.  An  area  has  been  reserved  for  the  accommodation  of  33  lots 
each  200  feet  square.  To  the  end  of  the  fiscal  year  there  has  been 
expended  on  the  fuel-oil  plant  at  the  Pacific  terminal  $50,289.33, 
including  the  cost  of  dredging  berth  for  ships,  for  which  there  were 
removed  60,776  cubic  yards,  at  a  division  cost  of  $0.0983  per  cubic 
yard,  and  on  that  at  the  Atlantic  terminal  $49,694.15. 

Qttay  waUs  and  pier. — ^Work  was  continued  on  the  quay  walls 
and  pier  at  the  Pacific  end  of  the  canal  during  the  year.  These 
consist  of  reinforced-concrete  deck  supported  by  cylinders  sunk  to 
rock.  When  completed  the  total  length  of  the  quay  wall  or  wharf 
will  be  2,662.65  feet,  averaging  60  feet  wide.  Of  this  amount  648.78 
feet  were  built  for  the  Panama  Railroad  as  a  lumber  dock,  as  re- 
ported in  the  previous  annual  report.  The  remaining  portions  of 
the  wharf  extend  to  the  north  and  south  of  this  lumber  dock.  The 
north  portion  is  supported  upon  cylindrical  concrete  caissons  sunk 
to  rock  and  filled  with  concrete,  reinforced  with  steel  rails.  The 
cylinders  themselves  are  reinforced  concrete  7  feet  6  inches  in  diam- 
eter, with  8-foot  bottom  section  6  feet  in  length.  Of  the  section  north 
of  the  lumber  dock,  1,238.42  feet,  16  caissons  remained  to  be  sunk 
during  the  year,  most  of  the  substructure  having  been  completed  dur- 
ing the  previous  year.  There  are  136  caissons  in  this  dock.  The 
superstructure  consists  of  reinforced  girders,  beams,  and  floor  slab, 
with  vitrified-brick  surface.  The  work  was  begun  in  July,  1913, 
and  was  completed  on  February  1, 1914.  The  paving  brick  were  laid 
on  a  sand  cushion.  There  were  75,683  square  feet  of  brick  laid  on  the 
floor  of  this  dock,  and  it  was  completed  on  April  1, 1914. 

To  counteract  any  outward  pressure  against  the  cylinders  ^  dead 
men  ^  were  placed  in  the  ground  about  85  feet  behind  the  rear  edge 
of  the  wharf  and  opposite  each  transverse  girder,  each  with  an  ef- 
fective bearing  area  of  48  square  feet,  constructed  of  reinforced  con- 
crete. They  were  connected 'to  the  dock  by  steel  rods  2f  inches  in 
diameter,  drawn  tight  by  means  of  tumbucklesi  and  encased  in 
concrete. 
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The  wharf  south  of  the  lumber  dock  is  775.45  feet  in  length,  with, 
a  return  290  feet  long,  and,  as  the  work  had  to  be  performed  in  water, 
the  reinforced-concrete  caissons  used  in  the  other  dock  were  not  suit- 
able. The  caissons  for  this  portion  of  the  work  are  steel  cylinders 
6  feet  in  diameter,  in  sections  5  feet  long.  In  order  to  permit  the 
construction  of  this  portion  of  the  wharf  it  was  necessary  to  remove 
the  sand-unloading  cranes  formerly  used  by  the  Pacific  division,  and 
the  sand  operations  were  transferred  to  Miraflores  locks.  A  ladder 
dredge  cleared  the  site  and  a  double  trestle  was  constructed  longi- 
tudinally through  the  site  for  the  handling  of  the  caissons.  The 
excavation  inside  the  cylinders  was  performed  by  orange-peel  buckets 
as  much  as  possible,  but  the  material  overlying  the  hard  rock  was 
so  firm  that  the  greater  part  of  the  excavation  had  to  be  done  by 
hand,  using  Star  well  drills  as  hoisting  engines.  At  the  close  of  the 
year  28  caissons  had  been  sunk  to  rock. 

The  bulkhead  quay  wall,  extending  between  the  wharf  and  Pier 
No.  1,  is  303  feet  long  and  built  on  concrete  cylinders  sunk  to  rock 
in  a  manner  similar  to  that  at  the  wharf  north  of  the  lumber  dock. 
Rock  was  encountered  very  much  higher  than  on  the  greater  part  of 
the  other  quay  walls,  and  it  was  necessary  to  do  considerable  rock 
excavation  in  the  caissons  to  get  them  well  below  —45.  Excavation 
was  done  by  orange-peel  buckets  operated  by  locomotive  cranes,  but 
the  removal  of  rock  and  cleaning  out  the  bottom  of  the  caissons 
required  hand  excavation.  Sixty-five  piers  were  required  for  this 
dock.  They  were  all  sunk  to  rock  at  the  end  of  February,  1914. 
The  superstructure  was  placed  similar  to  that  of  the  other  docks.  A 
similar  bulkhead,  extending  from  Pier  No.  1  to  Pier  No.  2,  was 
begun  during  the  year. 

The  construction  of  Pier  No.  1,  1,000  feet  in  length  and  201  feet 
wide,  proceeded  in  a  manner  similar  to  that  of  the  wharf  construc- 
tion, both  as  regards  excavating  in  the  caissons  and  placing  the  super- 
structure. Most  of  the  material  excavated  was  soft,  alluvial  mud, 
rock  being  encountered  at  the  upper  end,  which  necessitated  hand 
excavation  in  order  to  secure  a  foundation  for  the  cylinders.  Dur- 
ing the  year  184  piers  were  sunk  to  rock. 

The  division  cost  of  this  dock  work  in  detail  to  date  is  as  follows : 

At  the  quay  wall  north  of  the  lumber  dock  there  have  been  exca- 
vated, in  connection  with  the  concrete  cylinders  and  the  beams  for 
the  superstructure,  23,728  cubic  yards,  at  a  division  cost  of  $2.2569 
per  cubic  yard ;  6,464.5  cubic  yardi^  of  concrete  have  been  laid  in  the 
construction  of  the  caisson  shells,  at  a  division  cost  of  $13.0343  per 
cubic  yard;  7,945  cubic  yards  of  concrete  have  been  placed  within 
the  caissons,  at  a  division  cost  of  $6.6675  per  cubic  yard ;  7,359  cubic 
yards  of  concrete  have  been  laid  in  the  floor  system,  at  an  average 
division  cost  of  $24.2281  per  cubic  yard.    In  paving  this  dock  75,683 


square  feet  of  brick  paving  were  laid,  at  a  division  cost  of  $0.8120 
per  square  foot  This  dock  was  completed  during  the  year;  it  has 
an  area  of  77,403  square  feet  and  the  total  division  cost  was  $421,- 
200.57,  or  $5.4417  per  square  foot. 

At  the  quay  wall  south  of  the  lumber  dock,  in  dredging  prepara- 
tory to  the  construction  of  this  dock,  25,720  cubic  yards  of  material 
were  removed,  at  a  division  cost  of  $0.4689  per  cubic  yard ;  669  cubic 
yards  were  excavated  for  and  in  the  piers,  at  a  division  cost  of  $2.2929 
per  cubic  yard;  in  filling  the  caissons,  1,487  cubic  yards  of  concrete 
were  placed,  at  a  division  cost  of  $9.3277  per  cubic  yard.  To  the 
close  of  the  fiscal  year  there  have  been  expended  in  the  construction 
of  this  dock  $107,956.85.  In  the  construction  of  the  bulkhead  quay 
wall,  extending  between  the  wharf  and  Pier  No.  1,  7,835  cubic  yards 
of  material  were  excavated  in  and  for  the  piers,  at  a  division  cost  of 
$2.4612  per  cubic  yard.  In  the  construction  of  the  caisson  shells 
1,657  cubic  yards  of  concrete  were  used,  at  a  division  cost  of  $17.3458 
per  cubic  yard;  3,563  cubic  yards  of  concrete  were  placed  within 
the  cylinders,  at  a  division  cost  of  $5.9657  per  cubic  yard.  There 
were  2,462  cubic  yards  of  concrete  placed  in  the  concrete  floor,  at  a 
division  cost  of  $16.3920  per  cubic  yard,  and  21  cubic  yards  in  the 
concrete  balustrade,  at  a  division  cost  of  $33.7429  per  cubic  yard. 
Behind  the  structure,  2,313  cubic  yards  of  back  fill  were  placed,  at  a 
division  cost  of  $2.1406  per  cubic  yard.  The  total  amount  expended 
on  this  quay  wall  to  the  end  of  the  fiscal  year  was  $130,306.14. 

In  the  construction  of  the  pier,  31,666  cubic  yards  of  material  were 
excavated  for  and  in  the  cylinders,  at  a  division  cost  of  $2.9495  per 
cubic  yard.  In  the  construction  of  the  caisson  shells,  10,773  cubic 
yards  of  concrete  were  used,  at  a  division  cost  of  $12.5772  per  cubic 
yard,  and  18,346  cubic  yards  of  concrete  were  used  in  filling  the 
caissons,  at  a  division  cost  of  $6.7139  per  cubic  yard.  In  connection 
with  the  floor  system  there  were  excavated  7,373  cubic  yards,  at  a 
division  cost  of  $1.4920  per  cubic  yard;  10,222  cubic  yards  of  con- 
crete were  laid  in  the  floor,  at  a  division  cost  of  $16.1893  per  cubic 
yard,  and  989  cubic  yards  of  back  fill  were  placed,  at  a  division  cost 
of  $1.9287  per  cubic  yard.  To  the  end  of  the  fiscal  year  there  were 
expended  in  the  construction  of  this  pier  $511,749.14.  The  total  ex- 
pense in  connection  with  these  docks,  including  preliminary  ex- 
penditures which  have  not  been  located  to  any  of  the  docks,  to  the  end 
of  the  fiscal  year  was  $1,212,917.01. 

Ancon  quarry. — The  Ancon  quarry  was  continued  in  operation 
during  the  fiscal  year — ^by  the  fifth  division  from  July  1,  1913,  to 
February  1,  1914;  by  the  fourth  division  from  February  1,  1914,  to 
May  81, 1914;  and  from  the  latter  date  to  the  end  of  the  year  under 
the  division  of  terminal  construction.  The  greater  part  of  the  work 
has  been  carried  on  on  the  upper  level,  which  is  over  400  feet  above 
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the  crushers.  Two  shovels  were  kept  at  work  until  May,  1914, 
since  which  time  one  shovel  has  been  operated  and  the  other  held 
in  reserve.  In  July,  1913,  the  bank  under  the  crusher  building 
gave  way  and  threatened  to  carry  away  the  lower  part  of  the  crusher 
building  and  conveyor.  The  material  in  the  slide  was  excavated  by 
steam  shovels,  working  day  and  night,  and  about  40,000  cubic  yards 
were  removed  and  hauled  to  Miraflores  locks  for  back  filling  and  to  the 
Balboa  town  site.  During  this  time  the  crushers  were  run  12  hours 
a  day  until  the  danger  from  the  slide  was  stopped.  The  large 
crusher  was  relined  once,  the  main  shaft  changed  twice,  and  the  main 
eccentric  changed  twice  in  order  to  be  rebabbitted. 

The  larger  output  from  the  quarry  is  designated  as  rock  No.  1 
and  the  smaller  as  rock  No.  2.  The  demand  for  the  latter  size  was 
greater  than  formerly,  and  the  crusher  had  to  be  arranged  to  crush 
the  rock  smaller,  the  screens  being  changed  so  that  a  greater  per- 
centage of  No.  2  rock  was  produced.  The  total  amount  of  crushed 
rock  produced  during  the  year  was  502,798  cubic  yards  at  an  average 
cost  of  $0.8974  per  cubic  yard.  In  addition  thereto  49,156  cubic 
yards  of  screenings  were  produced,  which  were  utilized  in  the  con- 
struction and  repair  of  roads  and  in  the  manufacture  of  concrete 
blocks  for  construction  of  buildings. 

Sand  service. — ^The  handling  of  sand  from  Chame  to  Balboa  was 
performed  by  the  dredging  division,  and  the  unloading  at  Balboa 
continued  under  the  dredging  division  until  February,  1914,  when 
the  unloading  cranes  at  Balboa  were  closed  down,  owing  to  the 
necessity  of  moving  them  off  the  temporary  dock  on  which  they  had 
been  installed.  The  unloading  operations  were  transferred  to  Mira- 
flores on  April  28,  and  imloading  was  performed  by  one  of  the  berm 
cranes  still  remaining  at  that  point.  A  locomotive  crane  was  subse- 
quently added,  and  both  machines  worked  during  May  and  June.  A 
total  of  199,319  cubic  yards  of  sand  was  received  and  imloaded  at 
an  average  cost  of  $0.8233  per  cubic  yard. 

Panama  RaHroad  freight  yards. — ^The  Panama  Bailroad  freight 
yards,  extending  from  Diablo  Hill  to  the  foot  of  Sosa  Hill,  were 
practically  completed  at  the  end  of  the  year.  The  filling  and  exca- 
vation for  these  were  performed  by  the  division  of  terminal  construc- 
tion. Material  excavated  from  the  inner  harbor  by  suction  dredges 
was  deposited  through  pipe  lines  into  the  swamp  lying  betwe^i  the 
site  and  the  old  Panama  Kailroad  line,  and  a  considerable  amount 
of  dry  fill  obtained  from  the  dry-dock  excavation  and  from  Diablo 
Hill  was  added.  The  low,  swampy  area  east  of  Balboa  terminals 
and  north  of  Ancon  Hill  was  raised  to  a  higher  elevation  by  a 
hydraulic  fill  dredged  from  the  inner  harbor. 

CoUiers. — The  successful  operation  of  the  coaling  plants,  as  well 
as  the  price  at  which  coal  can  be  sold,  is  dependent  in  some  degree 
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upon  the  ability  to  control  the  transportation  of  coal  from  tho 
United  States.  During  the  year  the  cost  of  water  transportation 
was  $1,395  per  ton.  The  coal  is  brought  down  in  foreign  bottoms. 
The  conclusion  was  reached  early  in  the  consideration  of  the  coal- 
supply  problem  that  advantages  would  result  from  the  ownership  by 
The  Panama  Canal  or  the  Panama  Railroad  Co.  of  the  colliers 
bringing  coal  to  the  Isthmus.  An  estimate  was  therefore  submitted 
in  1912  that  would  permit  the  construction  by  The  Panama  Canal 
of  two  colliers  in  accordance  with  the  latest  type  of  naval  design, 
and  would  give  The  Panama  Canal  the  desired  control  over  its  coal 
supply.  The  general  plans  were  prepared  by  the  Navy  Department, 
and  bids  were  opened  for  their  construction  on  February  2,  1914. 
On  April  9, 1914,  a  contract  was  entered  into  for  the  construction  of  the 
two  at  $987,500  each.  Each  collier  is  to  have  a  coal-carrying  capacity 
of  12,000  tona  and  a  speed  of  14  knots  per  hour  loaded  to  full  capac- 
ity. On  June  30,  1914,  the  Secretary  of  War  decided  that  these 
colliers  when  completed  will  be  operated  by  the  Panama  Railroad  Co. 
The  company  has  submitted  an  estimate  of  the  cost  of  transporta- 
tion, which  amounts  to  97  cents  a  ton,  not  including  depreciation  or 
interest  on  the  capital  invested. 

Tugs. — ^As  stated  in  the  previous  annual  report,  an  estimate  was 
included  for  the  fiscal  year  1913  for  the  purchase  of  four  harbor  tugs 
of  suitable  design  and  sufficient  power  to  handle  the  largest  vessel 
using  the  canal.  The  plans  and  specifications  were  approved  in 
December,  1913,  and  bids  were  invited  by  a  circular  through  the 
Washington  office  on  January  6, 1914.  When  the  bids  were  received 
it  was  decided  to  reduce  the  number  from  four  to  two,  and  the  con- 
tract was  awarded  and  entered  into  on  May  8, 1914. 

Floating  cranes. — A  contract  was  entered  into  on  April  21, 1913,  for 
two  floating  cranes  of  the  revolving  type,  and  of  250  tons  capacity 
each,  at  a  cost  of  approximately  $837,500,  to  be  delivered  and  com- 
pleted on  the  Isthmus  within  580  days,  or  by  December  2, 1914.  These 
cranes  have  been  given  the  names  Ajax  and  Hercules^  respectively. 
The  work  has  progressed  satisfactorily,  and  the  pontoons  were 
brought  from  Germany  and  arrived  on  the  Isthmus  in  July. 

Balboa  town  site. — ^Planning  of  the  permanent  town  of  Balboa, 
together  with  the  streets,  water  and  sewer  systems,  was  placed  under 
this  division.  Previous  study  had  served  to  determine  the  location 
of  the  Administration  Building,  and  the  formal  mall  of  buildings  on 
Balboa  Plain  as  recommended  by  the  Commission  of  Fine  Arts. 
The  main  roadways  have  a  width  of  24  feet ;  the  roadways  of  second; 
aiy  importance  have  width  of  either  18  or  14  feet  The  land  which 
has  been  set  aside  for  the  permanent  gold  site  at  Balboa  includes 
29  acres  on  the  north  and  northwesterly  slopes  of  Sosa  Hill,  in- 
tended generally  for  quartering  employees  assigned  to  the  shops  and 


46  THE  PANAMA  CAKAt. 

terminals ;  an  area  of  72^  acres  on  the  southwesterly  slope  of  Anoon 
Hill,  which  has  been  named  ^^  Balboa  Heights."  Employees  work- 
ing in  the  Administration  Building  will  be  housed  in  this  area.  The 
third  area,  of  about  55  acres,  is  on  the  low  ground  between  the  two 
areas  above  mentioned,  on  which  will  be  located  buildings  of  a  public 
or  semipublic  character,  as  well  as  quarters.  Construction  work 
was  started  the  latter  part  of  August,  and  the  progress  has  been  gov- 
erned to  a  considerable  extent  by  the  existing  structures  and  tracks. 
Sewers  and  water  systems  have  been  installed  and  a  considerable 
amount  of  grading  and  planting  work  completed.  For  the  con- 
struction of  roads  asphaltic  concrete  was  adopted  as  being  more 
economical.    The  total  amount  expended  on  the  work  was  $409,116.35. 

Radio  station- — In  addition  to  the  foregoing  work,  the  building  of 
the  Darien  radio  station  was  placed  in  charge  of  this  division  and 
$74,756.88  were  expended  during  the  year  on  its  construction. 

For  further  particulars,  attention  is  invited  to  Appendix  B. 

8X7PPLY  DEPABTMENT. 

The  supply  department  was  organized,  effective  April  1,  1914,  by 
combining  the  quartermaster's  and  subsistence  departments  under 
the  old  organization,  and  was  placed  in  charge  of  Capt.  E.  £.  Wood, 
United  States  Army,  as  chief  quartermaster.  The  department  has 
charge  of  the  recruitment  of  labor;  construction  and  repair  of  all 
buildings ;  care,  furnishing,  and  assignment  of  quarters ;  distributing 
fuel,  commissary  supplies,  and  distilled  water;  the  operation  of 
hotels,  messes,  and  kitchens;  requisitioning  for  supplies  of  all  kinds, 
together  with  the  receipt  and  distribution  of  them  on  arrival ;  the  cut- 
ting of  grass  and  disposal  of  night  soil  and  garbage,  as  prescribed  by 
the  health  department. 

During  the  year  the  work  of  the  department  was  more  arduous 
than  that  of  any  other  on  the  Isthmus,  by  reason  of  the  frequent 
changes  in  organization  due  to  the  consolidation  of  the  work,  the 
construction  of  new  buildings,  the  elimination  of  old  towns  and 
their  transfer  to  new  localities,  and  too  much  credit  can  not  be  given 
to  those  who  have  had  charge  of  the  work. 

The  force  employed  on  the  canal  dropped  steadily  throughout  the 
year,  being  29,673  on  June  30,  1914,  as  compared  with  43,350  at  the 
close  of  the  previous  fiscal  year.  Accompanying  the  decrease  there 
was  a  large  emigration  from  the  Isthmus,  and  for  the  first  time  since 
the  work  was  started  there  was  an  excess  of  departures  over  arrivals 
of  about  15,000.  Free  transportation  was  furnished  to  1,361  Ameri- 
cans, 1,173  West  Indians,  and  1,615  Europeans,  at  a  cost  of  $121,- 
765.80.  The  character  of  the  force  was  radically  changed  during  the 
year,  due  to  the  completion  of  dry  excavation  and  the  large  increase 
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in  the  building  force  for  the  construction  of  quarters,  offices,  etc. 
The  shop  forces  made  two  transfers,  one  from  Gorgona  to  Empire 
and  then  from  Empire  to  Balboa.  The  dredging  forces  were  shifted 
from  the  terminals  at  Balboa  and  Cristobal  to  Paraiso.  The  trans- 
portation men  were  transferred  from  Las  Cascadas  and  Empire  to 
Balboa.  These  changes  were  made  necessary  by  the  waters  of  the 
lake  drowning  out  Gorgona  where  the  shops  were  formerly  located, 
by  the  concentration  of  the  dredging  fleet  in  Culebra  Cut,  and  by  the 
abandonment  of  Las  Cascadas  so  that  it  might  be  all  available  for  the 
military.  At  the  close  of  the  fiscal  year  there  was  a  total  of  17,938 
men,  women,  and  children  in  canal  quarters,  as  compared  with 
23484  men,  women,  and  children  at  the  close  of  the  previous  fiscal 
year.  The  greatest  percentage  of  decrease  was  among  the  American 
and  European  employees. 

A  new  town.  La  Boca,  was  erected  on  the  Balboa  dumps  south  of 
Sosa  Hill  for  the  silver  employees  that  will  eventually  be  required 
for  the  permanent  organization.  Houses  which  had  to  be  abandoned 
or  moved  were  transferred  and  reerected  at  La  Boca  and  converted 
into  family  quarters,  and  these  apartments  were  rented.  The  experi- 
ment has  been  a  success  and  has  accomplished  three  good  results :  It 
has  afforded  the  families  of  silver  employees  comfortable  houses  at  a 
rental  of  fully  50  per  cent  less  than  they  would  have  to  pay  in  the 
city  of  Panama;  it  has  enabled  the  canal  to  use  to  good  advantage 
buildings  which  otherwise  would  have  had  to  be  abandoned  or  sold 
for  little  or  nothing;  and  it  has  enabled  the  canal  to  derive  a  rea- 
sonable return  from  the  investment.  Fifty-two  buildings,  taken 
from  Gorgona,  Bas  Obispo,  Las  Cascadas,  Diablo,  Empire,  Culebra, 
Porto  Bello,  Gatun,  Pedro  Miguel,  and  Ancon  Hospital,  were  moved 
and  reerected  at  La  Boca  at  a  cost  of  $110,045.50,  or  an  average  cost 
per  apartment  of  $266;  the  resulting  structures  accommodate  413 
families.  The  cost  varied  from  $111  to  $520  per  apartment  and  the 
rents  range  from  $3  to  $9  per  month.  Kange  closets,  cook  sheds, 
washhouses,  and  bathhouses  for  bachelor  and  married  employees 
were  erected  at  La  Boca  at  a  cost  of  $15,509.16.  Besides  the  settle- 
ment at  La  Boca,  silver  quarters  at  Paraiso,  Cristobal,  and  Gatun 
were  thoroughly  overhauled  and  repaired  and  then  rented.  At  the 
close  of  the  year  153  houses,  with  736  apartments  and  rooms,  were 
rented  to  employees  on  the  silver  roU,  the  monthly  amount  realized 
being  $3,736. 

On  June  30, 1914,  there  were  2,535  buildings  in  canal  settlements, 
of  which  117  belonged  to  the  Panama  Railroad,  19  to  the  Army, 
Navy,  and  Marine  Corps,  leaving  2,399  belonging  to  The  Panama 
Canal.  Of  this  number  567  were  French  buildings,  remaining  of 
the  total  of  2,148  turned  over  by  the  French  company  in  1904.  Dur- 
ing the  year  136  buildings  were  demolished  and  107  were  sold,  real- 
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izing  $7,453.76,  practicaUy  all  French  buildings.  The  raising  of  the 
lake  necessitated  the  removal,  demolition,  and  sale  of  all  buildings 
at  Gk>rgona  and  Matachin  and  most  of  the  buildings  in  the  labor 
camps  at  Chagres  and  Miraflores,  and  slides  caused  the  demolition 
and  removal  of  some  of  the  buildings  at  Culebra.  Of  the  175  build- 
ings taken  down,  158  have  been  reerected  and  22  were  in  course  of 
erection  on  June  80.  The  total  cost  of  this  work  has  been  $308,310.63. 
Wliile  experience  has  shown  that  buildings  can  be  moved  faster  and 
more  economically  when  no  alterations  are  made  in  the  type,  in  view 
of  the  fact  that  the  buildings  being  reerected  at  Ancon  will  be  used 
for  the  permanent  force,  it  was  concluded  that  some  alterations 
should  be  made  so  as  to  afford  greater  comfort.  Work  in  connection 
with  the  erection  of  buildings  for  the  Darien  radio  station  for  the 
Navy  was  done  by  the  supply  department.  The  total  amount  ex- 
pended for  this  work  was  $53,314.72.  The  permanent  buildings  con- 
structed consisted  of  the  hydroelectric  station  at  Oatun,  the  substa- 
tions at  Oatun,  Cristobal,  Miraflores,  and  Balboa,  the  commissary 
warehouse  at  Cristobal,  the  Administration  Building  at  Balboa,  per- 
manent family  quartei's  of  concrete  blocks  (28  four-family  and  9 
two-family),  the  shops  office  building,  commissary  building  at  Balboa, 
and  the  commissary  building  at  Ancon.  The  total  amount  expended 
for  these  buildings,  exclusive  of  those  for  the  commissary,  to  the 
close  of  the  fiscal  year  aggregated  $1,943,430.05. 

The  policy  was  continued  of  limiting  the  stock  of  material  and 
supplies  as  much  as  possible,  which  necessitated  the  placing  of  fre- 
quent orders  for  small  amounts  of  material,  increasing  the  work  of 
the  storekeepers  and  the  United  States  requisition  division  and  the 
difficulties  of  the  purchasing  office  in  Washington.  The  value  of 
material  received  during  the  year  was  $11,116,395.10;  the  local  pur- 
chases amounted  to  $2,293,144.66.  Of  the  local  purchases,  coal  aggre- 
gated $929,176.57;  oil,  $863,206.66;  and  the  purchase  of  tools  from 
the  McClintic-Marshall  Construction  Co.,  $40,000.  There  was  a 
decrease  of  130,000  tons  of  cement,  but  a  very  large  increase  in  the 
amount  of  lumber  purchased.  Changed  conditions  of  the  work 
necessitated  the  closing  down  of  storehouses  at  various  localities  and 
the  concentration  of  material  at  the  terminals.  The  Oorgona  store- 
house was  closed  on  August  15,  1913,  the  Miraflores  storehouse  on 
November  1,  1913,  the  Pedro  Miguel  storehouse  on  September  15, 

1913,  the  Toro  Point  storehouse  on  May  1,  1914,  the  Porto  Bello 
storehouse  on  May  15,  1914,  and  the  Ancon  storehouse  on  June  80, 

1914.  A  storehouse  was  opened  at  Paraiso  on  December  1,  1913,  a 
cement  shed  was  erected  for  storage  at  Coroz'al,  and  the  new  build- 
ings of  the  Balboa  storehouse  were  opened  during  Pebfuary  of  1914. 
The  Mount  Hope  depot  invciiced  material  to  the  value  of  $T,098,- 
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ffS^  »  compared  with  $10,580,623  during  the  previous  year.  The 
"■Am  of  the  stock  on   hand   at  Balboa  on  June  30,  1914,  was 

Snp  operttioos  were  continued  throughout  the  year,  and  con- 

-*^  of  the  collection,  storage,  classification,  and  sale  of  scrap. 

-^^feiiler  a  total  at  30,000  tons  of  rail  and  scrap  were  handled  at 

-t  snp  jBTtf  at  Mount  Hope.     Exdusive  of  the  contracts  with  the 

l^ago  House  Wrecking  Co.,  under  which  practically  no  shipments 

•at  made  during  the  year,  approximately  $80,000  worth  of  scrap 

^la  sold.    There  is  in  addition  scrap  on  hand  at  Mount  Hope  valued 

".  ttoat  $300,000  based  on  present  market  prices.    The  expenses  of 

np  operaticms  proper  amounted  to  approximately  $25,000  for  the 

-37.  Unloaders,  steam  shovels,  locomotives,  spreaders,  pile  drivers, 

cA  tmk  shifters  no  longer  needed  for  the  work  were  prepared  for 

-nge,  at  a  total  cost  of  $14,222.84;  this  expenditure  was  necessary 

:  \*der  (o  secure  the  highest  possible  prices  for  the  material. 

<  ^  June  30, 1914,  the  department  was  operating  the  Hotel  Tivoli, 

::  Ui  Aspmwall,  12  line  hotels,  and  10  laborers'  messes,  a  decrease  of 

^(4ds  ind  5  messes  from  last  year.  The  hotels  at  Porto  Bello, 
>TgODi,  Dump  No.  6,  Cas  Obispo,  Las  Cascadas,  and  Miraflores 
-r^  dosed.  A.  mess  at  Ancon  for  gold  employees  and  the  Hotel 
'.rjiwall  at  Taboga   Island  were  opened.    The  messes  at  Dump 

'.  ^'.  Bt8  Obispo,  Culebra,  Gorgona,  Miraflores,  and  Porto  Bello 
'-y  closed,  and  the  common  laborers'  kitchen  at  Naos  Island  was 

:'erted  into  a  laborers'  mess.    The  gross  revenue  from  the  line 

•r^  restaurants,  and  messes  was  $1,032,189.51,  a  decrease  of  $202,- 

-^  {ram  last  year,  while  the  total  cost  of  operations  was  $1,021,- 
I  "  >2,  t  decrease   of  $183,942.84,  making  the  profit  $10,332.59,  a 

MTise  of  $18,944.49.  The  total  number  of  meals  served  in  Ime 
j    <eis  was  2,131,912,  a  decrease  of  208,732  from  last  year.    Imme- 

-ifidy  after  July  1,  1913,  the  European  laborers'  messes  and  the 
I    m&on  laborers'  kitchens  were  combined  and  called  laborers'  messes. 

Tie  total  number  of  rations  served  in  these  messes  was  950,994,  the 
J  ui  somber  of  rations  served  in  both  messes  and  kitchens  during 
/  '  -  prerious  year  being  1,396,972.    The  net  expense  for  salaries  and 

•T-^  was  $133,638.81,  as  compared  with  $166,398.65  for  the  previous 
rir.  As  the  result  of  the  year's  operations  the  line  hotels  and  res- 
.  rvits  showed  a  loss  of  $18,366.18,  as  compared  with  a  loss  of 

*^T.71  during  the  previous  year.  Laborers'  messes  showed  a  profit 
:  ^i^/>98.77,  as  against  a  combined  profit  of  $33,114.79  on  messes 
' :  dtchens  during  the  previous  year. 

lairing  the  last  fiscal  year  the  demand  for  wagon  transportation 

*  .*  heavier  than  during  any  previous  year  since  1904,  and  it  was 

*  -  •*'s«rj  to  purchase  100  new  mules.    As  a  result  of  necessary  town- 

«J3»»— 14 4 
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site  work,  hauling  of  material  for  new  buildings  and  those  trans- 
ferred, and  the  collection  of  garbage  in  the  city  of  Panama,  which 
was  transferred  to  the  health  department  during  the  year,  all  Goir- 
emment  animals  were  worked  to  the  limit.  This  overwork  and  the 
fact  that  all  mules  except  those  purchased  during  the  past  15  months 
have  averaged  over  seven  years'  service  on  the  Isthmus  resulted  in 
the  death  of  50  animals,  a  considerably  heavier  loss  than  during  the 
previous  year. 
For  further  details,  attention  is  invited  to  Appendix  F. 

COST  KEEFINGL 

No  change  was  made  in  the  methods  of  cost  keeping  adopted  for 
the  construction  divisions  in  January,  1910.  In  addition  to  those 
reported  last  year,  cost  accounts  were  initiated  for  the  Cristobal 
coaling  plant,  the  gravel-reclaiming  plant  at  Balboa,  and  the  con- 
struction of  the  permanent  concrete  buildings,  the  accounts  for  the 
latter  being  an  elaboration  of  the  system  formerly  used.  The  costs 
are  made  up  of  the  labor  engaged  in  and  the  material  applied  to  the 
work,  an  arbitrary  to  absorb  the  cost  of  the  plant,  and  a  proper  pro- 
portion of  the  division  overhead  charges.  The  general  expenses  of 
the  Canal  are  prorated  to  the  different  parts  of  the  work  and 
must  be  added  to  the  division  costs  in  order  to  determine  the  total 
costs.  As  the  engineers  do  not  necessarily  have  control  over  the 
items  which  make  up  these  general  expenses,  the  costs  reported  are 
the  division  costs  except  when  noted  to  the  contrary.  The  cost- 
keeping  accountant  reports  directly  to  the  Governor.  In  addition  to 
the  duties  enumerated  in  the  last  annual  report,  the  cost  accounting 
for  the  work  under  the  jurisdiction  of  the  former  central  division 
and  that  for  the  quartermaster's  department  was  transferred  to  this 
office  on  October  1,  1913,  and  on  June  1,  1914,  that  of  the  electrical 
division.  He  has  been  engaged  in  preparing  permanent  accounting 
systems  for  the  operation  and  maintenance  of  the  canal  since  April 
1,  and  to  the  close  of  the  year  most  of  this  work  had  been  completed 
with  the  exception  of  minor  detailed  accounts,  which  will  be  initiated 
as  the  necessity  develops.  At  the  close  of  the  last  fiscal  year  the  pay 
roll  o^the  office  was  about  $3,000  per  month,  and  there  were  trans- 
ferred with  the  accounts  of  the  former  central  division  and  of  the 
quartermaster's  department  employees  whose  salaries  aggregated 
$97.5  per  month ;  the  pay  roll  at  the  close  of  the  fiscal  year  was  about 
$3,600  per  month.  This,  notwithstanding  the  increase  in  accounting 
work  for  the  terminals,  the  town  site,  the  permanent  buildings,  and 
tlie  electrical  division,  which  exceeded  by  far  the  decrease  on  account 
of  the  completion  of  some  of  the  canal  units. 

The  general  expenses  prorated  to  the  construction  work  this  year 
amount  to  11.12  per  cent  of  the  division  cost  and  for  the  period  to 
date  to  8.73  per  cent* 
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CaDpantive  costs  are  not  given  this  year  for  all  the  units  of  oon- 
^a^cdoD,  as  conditions  due  to  the  completion  of  the  work  make  such 
.s^MTisoiis  valueless  as  far  as  a  large  portion  of  the  units  of  con- 
vxikm  is  OHioemed.  At  the  Anoon  rock  quarry  there  was  a  de- 
Ttise  of  185,503  cubic  yards  in  the  quantity  of  crushed  stone  pro- 
:  :oed  and  an  increase  of  $0.1179  per  cubic  yard,  principally  in  the 
Dention  of  and  repairs  to  the  crushers. 

Tne  quantity  of  sand  dredged  from  Chame  Point  decreased  246,839 

*.k  jards  and  the  cost  increased  $0.1154  per  cubic  yard,  principally 

:  'Jie  expense  of  dredging  and  towing  to  Balboa. 

The  cost  of  the  large  rock  in  place  in  the  Colon  west  breakwater 

'  Teased  $0.4480  {ler  cubic  yard  as  compared  with  last  year,  due  to 

rztse  in  the  charge  for  plant  arbitrary,  made  necessary  by  the 

e-.Teased  quantity  of  rock  placed  in  the  breakwater  as  compared 

tb  the  estimate. 

There  was  an  increase  of  $0.3154  per  cubic  yard  in  the  cost  of  rock 

iced  in  the  Naos  Island  Breakwater,  due  to  charging  this  account 

*  ±  the  expense  of  quarrying  and  transporting  rock  from  Sosa  Hill 

i  of  transporting  the  rock  secured  from  the  excavation  in  the  area 

'  tie  dry  dock  at  Balboa. 

To  the  end  of  the  fiscal  year  there  had  been  expended  $440,483.46 

r  the  construction  of  terminal  facilities  at  Cristobal,  of  which 

'  .780.31  was  for  the  coaling  plant  and  $49,694.15  for  the  fuel-oil 

'  r«ge  plant.    For  the  terminal  facilities  at  Balboa  there  had  been 

•aded  $6,665,446.24,  of  which  $1,108,773.31  were  for  surveys  and 

the  preparation  of  the  site;  $592,971.66  in  dredging  the  inner 

.nor;  $504,320.59  in  the  construction  of  the  main  dry  dock;  $78,- 

..  >2  in  the  construction  of  the  small  dry  dock,  known  as  Dry  Dock 

2:  $287,269.17  in  the  construction  of  the  coaling  plant;  $386,- 

'  *  '7  in  excavating  the  entrance  basin ;  $126.85  in  the  construction 

:  the  sea  wall ;  $2,444,462.23  in  the  construction  of  the  permanent 

'5.  storehouses,  and  roundhouse;  $1,212,917.01  in  the  construction 

t';e  docks ;  and  $50,289.33  in  the  construction  of  the  fuel-oil  plant 

i  in  dredging  a  berth  for  the  oil  ships. 

h  the  preparation  of  the  permanent  town  sites  there  have  been 
r  nded  $132,639.23  for  the  town  of  La  Boca,  $409,116.35  for  that 
:  Rilboa,  and  $112,349.25  for  that  at  Pedro  Miguel,  a  total  of 

b  the  construction  of  the  permanent  concrete  buildings  there 
:-e  been  expended  to  the  end  of  the  fiscal  year  $716,936.09  for  the 
.  v jnistration  Building  at  Balboa,  $425,210.17  for  28  four-family 
:irtment  houses,  and  $20,737.76  for  nine  two-family  apartment 


The  administrative  and  general  expenses  increased  $292,404.07. 
i  this  amount  about  $120,000  is  apparent  only  and  is  due  to  consoli- 
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dating  the  time  and  cost  keeping  forces  in  the  executive  office,  the 
expense  having  previously  been  borne  by  the  construction  divisions. 
The  remainder  is  principally  due  to  heavy  charges  for  repatriation 
of  employees  leaving  the  service  or  discharged  for  reduction  of  force, 
and  to  the  expense  of  moving  the  storehouses  at  Gk)rgona  and  Empire. 
For  further  details,  attention  is  invited  to  Appendix  1-2. 

ACCOTJNTINa  DEPABTMENT. 

The  accounting  department  was  organized  on  April  1,  1914,  in 
accordance  with  the  provisions  of  the  Executive  order  putting  into 
effect  the  new  organization,  and  consists  of  the  auditor,  Mr.  H.  A.  A. 
Smith,  who  has  supervision  of  the  entire  department  and  is  in  direct 
charge  of  the  auditing  and  accounting  work;  Mr.  John  H.  McLean 
is  in  direct  charge  of  disbursements,  and  Mr.  T.  L.  Clear  of  all 
collections. 

An  attempt  was  made  to  revise  the  system  of  accoimting  that  has 
been  in  effect  during  the  construction  period  so  as  to  make  it  appli- 
cable to  the  operation  of  the  canal.  While  the  canal  is  primarily 
for  the  purpose  of  passing  ships,  under  authority  of  law  provision  is 
made  for  supplying  vessels  with  fuel,  general  supplies  of  all  kinds, 
including  subsistence,  for  repairs,  and  various  other  facilities,  so  that 
the  system  must  be  sufficiently  elastic  to  take  care  of  the  various  enter- 
prises, and  for  the  determination  of  net  profits  as  nearly  as  may  be 
done,  which,  under  the  law,  must  revert  to  the  Treasury.  The  as- 
sistance of  the  Treasury  Department  was  sought  and  two  committees 
visited  the  Isthmus,  the  result  of  which  was  the  approval  of  cer- 
tain forms  for  use  in  connection  with  the  rendition  of  public  accounts. 
A  new  classification  of  accounts  has  been  established  beginning  with 
the  fiscal  year  1916. 

Under  the  agreement  with  the  Republic  of  Panama,  which  requires 
the  reimbursement  to  the  United  States  for  the  expenditures  in- 
curred in  connection  with  the  construction,  maintenance,  and  opera- 
tion of  waterworks,  sewers,  and  pavements  within  the  cities  of  Colon 
and  Panama,  the  expenditures  to  June  30,  1914,  in  the  city  of 
Panama,  were  $1,761,328.49  and  in  the  city  of  Colon  $1,659,640.20,  a 
total  of  $3,420,968.69,  including  accrued  interest  to  date  at  the  rate 
of  2  per  cent  per  annum  on  the  capital  cost  balances  and  on  the  pro- 
portionate cost  of  the  waterworks  in  the  Canal  Zone  used  for  sup- 
plying water  to  the  two  cities,  based  on  the  quantity  of  water  con- 
sumed. For  the  work  in  Panama  this  interest  has  amounted  to 
$186,588.26  and  for  the  work  in  Colon  $139,665.63.  There  have  been 
reimbursed  to  the  United  States  $1,213,918.37,  leaving  a  balance  of 
$2,207,050.32  still  due. 

During  the  year  41,233  hotel  books,  valued  at  $580,319.40,  and 
980,283  meal  tickets,  valued  at  $353,253.20,  were  issued.    In  addition, 
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the  sum  of  $2,888,437.50  was  collected  on  the  pay  rolls  for  commis- 
eary  books  issued  to  canal  employees. 

The  periodical  examination  of  the  accounts  of  the  225  officers  and 
employees  having  the  collection,  custody,  and  disbursement  of  money 
was  made  during  the  year. 

The  total  disbursements  on  the  Isthmus  on  account  of  salaries  and 
wages  of  employees  and  on  account  of  other  items  amounted  to 
$27,749,185.69.  Disbursements  in  the  United  States  amounted  to 
$14,614,403.71,  or  a  total  of  $42,363,539.40. 

The  total  collections  during  the  year  amounted  to  $8,106,469.42, 
of  which  $4,718,024.30  were  repaid  to  appropriations,  $879,365.02  de- 
posited as  miscellaneous  receipts,  and  $2,963,148.96  collected  on  ac- 
count of  Panama  Kailroad  commissary.  The  balance,  $27,931.14,  was 
collected  for  the  account  of  the  railroad,  bonding  company,  and  other 
contractors. 

The  inspection  of  time  books  and  the  work  of  timekeepers  in  the 
field  was  continued. 

The  property  accounting  was  transferred  to  this  department  on 
January  1,  1914,  and  for  the  six  months  that  it  had  charge  records 
were  maintained  of  purchases  and  sales  of  the  quartermaster's  stores, 
and  material  and  supplies  were  received  of  a  total  value  of  $7,- 
887,431.66,  of  which  $4,840,245.92  were  for  stock  and  $3,047,185.74 
were  for  material,  supplies,  and  equipment  delivered  direct  to  the 
construction  divisions.  During  this  period  the  issues  from  store- 
houses amounted  to  $5,423,585.41,  and  the  amount  received  from 
direct  sales  to  outside  interests  totaled  $142,377.56. 

The  separate  business  of  the  Canal  Zone  has  reduced  materially 
during  the  year.  The  amotmt  of  revenue  derived  from  rentals,  taxa- 
tion, etc.,  decreased  from  $212,266.83  in  1913  to  $168,076.64  in  1914. 
The  audited  expenditures  during  the  year  amounted  to  $261,064.17. 
In  the  operation  of  the  post  offices  there  was  a  decrease  in  the  num- 
ber of  orders  issued  from  238,316  in  1913  to  198,009  in  1914. 

The  canal  clubhouses  received  a  total  revenue  of  $132,624.05  and 
expended  $133,086.95.  The  balance  on  June  30,  1914,  in  clubhouse 
funds  amounted  to  $26,513.96,  with  outstanding  obligations  of  $10,- 
534.58. 

The  provisions  of  the  injury  compensation  act  of  May  30,  1908, 
were  superseded  on  April  1,  1914,  by  the  Executive  order  of  the 
President  of  March  20,  1914,  which  was  promulgated  in  accordance 
with  the  authority  contained  in  section  5  of  the  Panama  Canal  act. 
Since  August  1,  1908,  the  sum  paid  out  in  injury  claims  amounted 
to  $1445,085.71.  For  the  first  three  months  under  the  compensation 
order  of  March  20,  1914,  there  were  expended  $4,283.83.  This  does 
not  represent  the  total  amount  that  will  be  allowed  on  account  of 
injuries  received  during  the  period,  as  no  allowances  were  made 


54  THE  PANAMA  OANAL. 

on  account  of  long-continuing  periods  of  disability  nor  on  account 
of  death  claims. 

Congress  has  appropriated  a  total  of  $374,048,194.59  for  the  canal, 
including  the  appropriation  continued  in  the  sundry  civil  act  ap- 
proved August  1, 1914.  Of  this  amount  $12,050,825  were  for  fortifi- 
cations and  $22,508.01  were  appropriated  for  the  relief  of  private 
persons,  so  that  there  were  $361,974,861.58,  including  the  amount 
covered  by  the  sundry  civil  act  of  August  1,  1914,  appropriated  for 
the  construction  of  the  canal  and  its  adjuncts.  Except  for  the  por- 
tion used  in  maintaining  and  operating  the  canal,  to  which  $161,- 
608.52  were  charged,  and  $2,000,000  appropriated  for  colliers,  the 
amount  chargeable  against  the  total  authorized  bond  issue  of  $375,- 
200,900  is  $359,813,253.06;  up  lo  June  30,  1914  $6,254,203.37  were 
collected  and  returned  to  the  Treasury  as  miscellaneous  receipts, 
so  that  the  cost  of  the  canal,  including  the  appropriation  of  August  1, 
1914,  stands  at  $353,559,049.69. 

For  further  details,  attention  is  invited  to  Appendix  G. 

EZECXTTIVS  DEPABTMENT. 

The  executive  department  is  an  outgrowth  of  the  department  of 
civil  administration.  Prior  to  the  reorganization  on  April  1  the 
department  of  civil  administration  was  under  the  supervision  of 
Mr.  Richard  L.  Metcalfe,  who  was  appointed  a  member  of  the  Isth- 
mian Canal  Commission  on  August  9, 1913,  succeeding  Commissioner 
M,  H.  Thatcher.  He  arrived  on  the  Isthmus  on  August  7, 1913,  and 
was  assigned  to  charge  of  the  department  on  the  date  his  appoint- 
ment became  effective.  Since  the  reorganization  Mr.  Metcalfe  has 
been  a  member  of  the  committee  for  the  formal  and  official  opening 
of  The  Panama  Canal,  created  by  Executive  order  dated  May  20, 
1914.  The  department  embraces  the  general  office  business  of  the 
Governor,  the  work  under  the  supervision  of  the  executive  secretary 
as  already  outlined,  the  courts,  and  the  offices  of  the  special  attorney, 
the  district  attorney,  and  the  Canal  Record.  It  is  in  charge  of  Mr. 
C.  A.  Mcllvaine,  acting  under  the  Governor. 

Onstoms  service. — ^During  the  year  280  vessels  entered  the  port  of 
Balboa,  of  a  total  tonnage  of  569,681,  and  277  vessels  cleared,  of  a 
total  tonnage  of  558,334.  At  Cristobal  295  vessels  entered,  of  a  ton- 
nage of  832,579,  and  296  vessels  cleared,  of  a  tonnage  of  838,708. 
The  usual  customs  services  were  rendered  seamen  and  vessels,  and 
the  interests  of  Panama  were  guarded  by  customs  inspectors  on  the 
wharves. 

Aimdniatration  of  estates. — ^The  estates  of  452  deceased  and  in- 
sane employees  of  The  Panama  Canal  and  the  Panama  Railroad  Co. 
were  administered  during  the  year,  and  there  were  20  estates  in  the 
course  of  settlement  on  June  30.    Of  the  estates  settled  during  the 
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year,  823  were  settled  with  the  consular  representatives  in  Panama  of 
the  countries  of  which  the  deceased  were  citizens  or  subjects,  126 
estates  were  settled  direct  with  the  heirs,  2  estates  were  repaid  to 
persons  who  had  recovered  their  sanity,  and  1  estate  was  divided 
pro  rata  among  the  claimants.  The  total  amount  involved  was 
$36,025.95. 

Divirian  of  posts. — ^At  the  close  of  the  year  there  were  18  post 
offices  in  operation,  6  of  the  17  offices  in  existence  at  the  close  of  the  fis- 
cal year  1918  having  been  discontinued,  while  2  new  offices  were  estab- 
lished. The  sale  of  postage  stamps  and  postal  cards,  including  the 
revenue  derived  from  the  sale  of  stamp  books,  amounted  to  $90,590.68, 
as  compared  with  $100,485.54  for  the  previous  fiscal  year,  and  $468.67 
were  collected  for  second-class  mail  matter,  as  compared  with  $318.84 
for  the  preceding  year.  Money  orders  amounting  to  $4,029,864.88 
were  issued,  the  fees  from  which  amounted  to  $19,048.11.  As  com- 
pared with  the  preceding  year  there  was  a  decrease  of  $8544^59.80 
in  the  amount,  and  a  decrease  of  $8,988.71  in  the  fees  collected. 
There  were  5,118  postal  savings  accounts  opened  during  the  year, 
2,180  of  which  were  active  at  its  close,  with  deposits  aggregating 
$498,481.  The  2,180  depositors  included  citizens  or  subjects  of  51 
nations  and  dependencies.  The  total  amount  of  deposits  for  the 
year  was  $1,708,530,  as  compared  with  $1,601,616  for  the  previous 
year.  In  addition  to  the  postal  savings  accounts  there  were  on  de- 
posit at  the  close  of  the  year  $70,750.41  in  the  form  of  money  orders 
issued  and  drawn  on  Canal  2iOne  post  offices  payable  to  the  remitter. 
This  amount  belongs  almost  exclusively  to  employees  of  The  Panama 
Canal  and  the  Panama  Railroad  Co. 

Division  of  schools. — ^The  schools  opened  on  October  1,  1913,  with 
an  enrollment  in  that  month  of  2,167  children,  1,109  in  the  white 
schools  and  1,058  in  the  colored  schools,  as  compared  with  2,199 
during  the  month  of  October,  1912.  The  total  enrollment  during  the 
year  was  1,270  in  the  white  schools  and  1,492  in  the  colored  schools. 
No  new  school  buildings  were  constructed  during  the  year,  although 
one  building  was  removed  and  reerected  and  several  rooms  added  to 
existing  buildings.  In  addition  to  the  white  schools  at  Gorgona 
and  Toro  Point  and  the  colored  schools  at  Gorgona  and  Matachin 
reported  closed  in  the  report  for  the  year  ended  June  80,  1918,  the 
white  school  at  Bas  Obispo  and  the  colored  schools  at  Miraflores, 
Pedro  Miguel,  and  Cruces  were  not  reopened,  and  schools  were  per- 
manently closed  during  the  year  at  Mandingo  December  19,  1918; 
Marajal  colored  school  February  6,  1914;  and  branch  high  school 
at  Empire  on  February  20,  1914;  the  white  school  at  Porto  Bello 
on  April  24,  1914,  and  the  colored  school  at  Cucaracha  on  May  29, 
1914.  The  sum  of  $1,089  was  collected  as  tuition  from  nonresidents 
of  the  Canal  Zone,  as  compared  with  $744  collected  during  the  year 


56  THB  PANAMA  CANAL. 

ended  June  80,  1918.  During  the  year  medical  inspection  of  the 
white  schools  was  continued,  fire  drills  were  inaugurated  during  the 
year,  and  hand  chemical  extinguishers  were  installed  in  all  the 
schools.  A  public-school  athletic  league  was  formed  in  the  white 
schools,  and  an  annual  meet  of  the  league  was  held  on  June  12, 1914, 
in  the  canal  clubhouses  at  Balboa,  Corozal,  Empire,  Oatun^  and 
Cristobal.    There  were  198  participants. 

Police  and  fire  division. — ^The  division  of  police  and  prisons  and 
the  division  of  fire  protection  were  consolidated  on  April  15,  1914, 
under  the  designation  '^  police  and  fire  division.''  The  positions  of 
assistant  chief  of  police,  fire  chief,  and  assistant  fire  chief  were 
abolished  and  the  position  of  fire  inspector  created.  The  station  at 
Oorgona  and  the  substation  at  Matachin  were  closed  on  July  17, 
1913,  and  these  towns  were  designated  as  call  stations  with  police 
protection  furnished  from  the  Bas  Obispo  station.  On  August  31, 
1913,  the  call  station  at  Matachin  was  abolished,  and  on  December  15, 
1913,  the  station  at  Bas  Obispo  was  abolished.  On  July  18, 1913,  the 
call  station  at  Cucaracha  was  abolished.  On  September  14,  1913, 
the  station  at  Miraflores  was  abolished ;  the  station  at  Las  Cascadas 
on  December  15, 1913,  the  necessary  police  protection  being  furnished 
from  the  Empire  station.  The  Mount  Hope  station  was  abolished  on 
April  16,  1914;  the  station  at  Paraiso  on  the  same  date,  and  the 
station  at  Porto  Bello  on  May  13,  1914.  The  number  of  arrests 
during  the  year  totaled  4,911,  of  which  4,455  were  males  and  456 
females,  as  compared  with  6,827  arrests  for  the  previous  fiscal  year. 
There  were  5,021  charges  made  against  persons  arrested,  of  which 
4,713  were  for  misdemeanors  and  308  for  felonies.  Of  the  total 
number  of  persons  arrested  8,927  were  convicted.  There  were  76 
convicts  confined  in  the  penitentiary  on  June  30,  1914,  as  compared 
with  133  on  June  30, 1913.  All  of  the  convicts,  with  the  exception  ot 
a  sufficient  detail  to  do  the  necessary  work  at  the  penitentiary,  were 
employed  continuously  on  the  construction  of  the  Gamboa-Empire 
Road.  The  value  of  the  labor  performed,  on  the  basis  of  10  cents 
an  hour  for  each  convict,  was  $21,615.45,  and  the  cost  of  their  sub- 
sistence, guarding,  and  clothing  amounted  to  $26,893.04.  The  opera- 
tion and  supervision  of  the  public  markets  of  the  Canal  Zone  and  the 
slaughterhouses  were  turned  over  to  the  police  division,  effective 
July  16, 1913.  At  Empire  1,533  animals  were  killed,  and  the  revenue 
derived  therefrom  was  $5,065.  The  rentals  derived  from  the  stalls 
and  tables  in  the  public  markets  amounted  to  $2,599.75.  There  were 
five  markets  in  operation  on  June  30,  1914,  three  having  been  dis- 
continued during  the  year. 

In  September,  1913,  the  fire  station,  together  with  the  equipment, 
at  Gorgona  was  removed  to  Corozal,  and  the  one-man  volunteer  fire 
station  at  this  point  was  discontinued.    The  Las  Cascadas  station 
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closed  <»i  April  80, 1914,  and  the  apparatus  and  equipment  de- 
sired by  the  military  authorities  at  that  point  were  transferred  to 
them.    The  fire  equipment  was  withdrawn  from  the  Bas  Obispo  and 
Porto  Bello  stations  on  August  20,  1913,  and  May  6,  1914,  respec- 
tively.   No  new  stations  were  constructed  during  the  year,  nor  was 
any  new  apparatus  purchased.    The  fire  pump  and  turret  nozzle, 
which  were  removed  from  the  tug  BoUvar  during  the  preceding  year, 
were  installed  on  Clapet  No.  7  in  August,  1913,  to  provide  water 
front  and  harbor  fire  protection  at  Balboa.    Fire  protection  was  pro- 
vided for  the  new  piers,  Nos.  8  and  9,  at  Cristobal,  which  required 
laying  a  6-inch  water  main  on  the  piers,  with  an  ample  supply  of 
mains  and  standpipes.    During  the  year  215  alarms  were  responded 
to,  8  of  which  were  false;  of  the  207  actual  fires  98  occurred  in  the 
property  of  The  Panama  Canal,  14  in  Panama  Kailroad  property, 
27  in  private  property,  and  68  in  grass,  rubbish,  dumps,  etc.,  on  the 
Canal  Zone.    Of  the  fires  in  private  property  11  occurred  in  the  city 
of  Colon,  1  in  the  city  of  Panama,  1  at  old  Porto  Bello,  in  the  Re- 
public of  Panama,  and  14  in  the  Canal  Zone.    The  largest  fire  in  the 
Canal  Zone  occurred  on  January  3,  1914,  in  a  pile  of  creosoted  and 
untreated  piling  stored  about  three-quarters  of  a  mile  south  of  the 
shops  at  Balboa  where  it  was  impossible  to  drive  the  fire  apparatus. 
The  automobile  fire  engine  was  loaded  on  a  railroad  flat  car  and 
hauled  to  the  scene.    The  total  loss  to  The  Panama  Canal  resulting 
from  fire  was  $14,551.71. 

Courts. — ^The  Supreme  Court  of  the  Canal  Zone  held  24  sessions 
and  disposed  of  29  cases — 3  criminal,  25  civil,  and  1  habeas  corpus 
case — and  ceased  to  exist  on  June  30, 1914. 

The  Circuit  Court  of  the  Third  Judicial  Circuit  at  Cristobal  held 
its  last  criminal  session  on  March  26, 1914.  At  Ancon  the  last  regu- 
lar session  of  the  Circuit  Court  of  the  First  Judicial  Circuit  was  held 
on  March  30,  1914;  and  at  Empire  the  last  regular  session  of  the 
Circuit  Court  of  the  Second  Judicial  Circuit  was  held  on  March  31, 
1914.  While  all  further  business  relating  to  these  courts  was  for- 
mally ordered  over  to  the  new  district  court  on  April  1,  they  con- 
tinued to  act  on  civil  cases  until  May  1,  pending  the  confirmation  of 
the  appointment  of  the  new  district  judge.  In  the  circuit  courts 
during  the  period  July  1, 1913,  to  May  1, 1914,  there  were  395  crimi- 
nal cases  filed  and  there  were  4  criminal  cases  pending  on  July  1, 
1913,  making  a  total  of  399.  Of  this  total,  370  cases  were  disposed 
of,  leaving  29  criminal  cases  pending  on  May  1,  1914.  There  were 
158  civil  cases  filed  during  the  period  and  51  civil  cases  were  pending 
on  July  1, 1913,  making  a  total  of  209  civil  cases.  Of  this  number, 
179  were  disposed  of,  leaving  30  civil  cases  pending  on  May  1,  1914. 
There  were  486  probate  cases  filed,  which,  with  the  57  probate  cases 
pending  on  July  1,  1918,  made  a  total  of  492  probate  cases  before 
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the  court.  The  circuit  courts  held  225  sessions,  and  the  collections 
amounted  to  $6,327.57.  The  district  courts  wei-e  discontinued  on 
April  1,  1914.  During  the  period  July  1,  1913,  to  April  1,  1914, 
there  were  4,183  cases  settled,  3,656  of  which  were  criminal,  and  the 
rest  civil.  There  were  pending  on  July  1, 1913, 35  civil  and  3  criminal 
cases,  and  there  was  pending  on  April  1, 1914,  when  the  courts  closed, 
1  civil  case. 

On  April  1,  1914,  the  courts  of  the  Canal  Zone  ceased  to  exist, 
pursuant  to  the  provisions  of  the  Executive  order  of  March  12, 1914, 
issued  under  authority  of  the  Panama  Canal  act  approved  August 
24, 1912,  with  the  exception  of  the  supreme  court,  which  went  out  of 
existence  on  June  30, 1914.  The  judiciary  created  by  the  act  of  Con- 
gress above  cited  consists  of  one  district  court  and  two  magistrates' 
courts.  The  district  court  consists  of  two  divisions,  known  as  the 
Balboa  division  and  the  Cristobal  division.  The  former  includes  all 
that  part  of  the  Canal  Zone  which  lies  within  the  lines  of  the  10-mile 
zone  and  extends  from  the  south  bank  of  the  Chagres  Kiver  and  the 
shore  line  of  Gatun  Lake,  87  feet  above  mean  sea  level,  to  the  Pacific 
Ocean.  The  latter  includes  all  of  the  territory  within  the  lines  of 
the  10-mile  zone  extending  from  the  Balboa  division  to  the  Atlantic 
Ocean  and  the  area  of  Gatun  Lake  beyond  the  lines  of  the  10-mile 
zone  up  to  the  contour  line  of  100  feet  above  mean  sea  level  and  the 
islands  and  peninsulas  in  and  bordering  on  Gatim  Lake  which  have 
been  taken  by  the  United  States  for  the  purposes  of  The  Panama 
Canal.  There  is  a  magistrate's  court  for  each  of  the  towns  of  Cris- 
tobal and  Balboa,  the  jurisdiction  of  each  covering  that  division,  into 
which  the  Canal  Zone  is  divided  as  described  for  the  district  com-t, 
in  which  the  town  is  located. 

The  district  court  has  original  jurisdiction  of  all  felony  cases,  all 
causes  in  equity  and  admiralty,  all  cases  at  law  involving  principal 
siuns  exceeding  $300,  and  all  appeals  from  judgments  rendered  in 
magistrates'  courts.  The  jurisdiction  in  admiralty  of  the  district 
court  is  the  same  as  that  exercised  by  the  United  States  district  courts 
and  the  procedure  and  practice  are  also  the  same.  The  Circuit  Court 
of  Appeals  of  the  Fifth  Circuit  of  the  United  States  has  jurisdiction 
to  review,  revise,  modify,  reverse,  or  affirm  the  final  judgments  and 
decrees  of  the  district  court  of  the  Canal  Zone  in  certain  oases,  and 
final  appeal  may  be  had  to  the  Supreme  Court  of  the  United  States 
in  the  same  manner  as  appeals  from  the  district  courts  of  the  United 
States. 

The  magistrates'  courts  have  exclusive  original  jurisdiction 
throughout  the  subdivision  in  which  situated  of  all  civil  cases  in 
which  the  principal  sum  claimed  does  not  exceed  $300,  and  all  crimi- 
nal cases  wherein  the  punishment  that  may  be  imposed  does  not  ex- 
ceed a  fine  of  $100  or  imprisonment  not  exceeding  30  days,  or  both, 
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and  all  violations  of  police  regulations  and  ordinances  and  all  actions 
involying  possession  or  title  to  personal  property  or  the  forcible  entry 
and  detainer  of  real  estate.  The  magistrates  also  hold  preliminary 
investigations  in  charges  of  felony,  and  commit  or  bail  in  bailable 
cases  to  the  district  court. 

In  the  district  court  under  the  new  judicial  system,  during  the 
months  of  May  and  June,  1914,  206  cases  were  settled — 9  civil,  120 
probate,  and  77  criminal.  In  the  magistrates'  courts  a  total  of  1,203 
cases  were  settled,  leaving  18  cases  pending  on  July  1, 1914. 

Negotiations  carried  on  with  the  officials  of  the  Republic  of  Pan- 
ama included  the  following  subjects:  The  enforcement  of  the  quar- 
antine regulations;  the  establishment  of  rates  for  the  transportation 
of  passengers  by  automobile  between  points  in  the  Canal  Zone  and 
points  in  the  cities  of  Panama  and  Colon ;  the  enforcement  of  sani* 
tary  rules  and  regulations;  the  use  of  revenue  stamps  on  bills  sub- 
mitted by  the  Isthmian  Canal  Commission  and  the  Panama  Sail- 
road  Co.  against  the  Government  of  Panama;  the  new  contract  for 
street  cleaning  and  garbage  removal  in  the  city  of  Panama;  charge 
for  interments  made  in  the  Canal  Zone  of  the  remains  of  persons 
who  resided  in  the  Bepublic ;  water  supply  for  the  village  of  Taboga ; 
certification  by  Panaman  consuls  of  manifests  of  ships  clearing  for 
ports  of  the  Canal  Zone;  jurisdiction  of  the  United  States  over 
islands  and  peninsulas  in  the  Bepublic  formed  by  the  waters  of 
Oatun  Lake;  the  sale  in  the  Bepublic  of  dynamite  stolen  from  The 
Panama  Canal ;  the  collection  of  burial  fees  for  interments  in  Canal 
Zone  cemeteries  of  indigents  from  the  Bepublic ;  the  assessment  of  a 
commercial  tax  by  the  Bepublic  on  steamers  of  the  Panama  Bailroad 
Steamship  Co.;  improvements  in  the  Chorrillo  district  of  the  city  of 
Panama ;  misuse  of  transportation  issued  to  employees  of  the  Bepub- 
lic; modification  of  the  existing  arrangement  for  the  purchase  of 
postage  stamps  used  in  the  Canal  Zone ;  the  sale  of  the  old  Adminis- 
tration Building  in  the  city  of  Panama ;  water  supply  for  the  section 
of  Panama  known  as  '^El  Hatillo'';  cooperation  of  Panama  health 
officers  with  those  of  the  Zone  in  an  effort  to  prevent  the  introduction 
of  plague  into  Panama  from  infected  ports  on  the  west  coast  of 
South  America ;  enforcement  of  the  exclusion  law  in  the  Canal  Zone ; 
the  use  in  Canal  Zone  post  offices  of  United  States  postage-due 
stamps;  modification  of  the  existing  agreement  respecting  the  release 
of  mail  parcels  received  by  gold  employees  through  the  Canal  Tkme 
poet  offices;  the  arrest  in  Panama  of  Panama  Canal  employees  while 
engaged  in  the  discharge  of  their  duties ;  the  care  of  patients  by  the 
health  department  for  the  Bepublic  in  consideration  of  the  with- 
drawal of  the  request  of  the  Panaman  Government  for  the  establish- 
ment of  an  independent  hospital  in  the  city  of  Colon ;  the  removal 
of  garbage  and  street  cleaning  in  the  city  of  Panama ;  the  construe- 
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tion  in  the  Republic  of  military  trails  at  the  expense  of  the  United 
States ;  the  segregation  of  stables  in  the  city  of  Panama  within  cer- 
tain defined  areas;  the  desirability  of  having  the  Panaman  Gov- 
ernment cancel  the  licenses  for  five  saloons  near  the  Zone  boundary 
line  in  the  Folks  River  district;  the  granting  of  commissary  privi- 
leges to  certain  persons  not  connected  with  The  Panama  Canal  or  the 
Panama  Railroad  Co.;  the  deportation  of  an  American  in  the  city 
of  Panama  charged  with  fraudulently  representing  himself  as  an 
attorney  licensed  to  practice  in  the  Canal  Zone  courts;  the  deporta- 
tion of  criminal  characters  from  the  Canal  Zone;  the  violation  of 
quarantine  regulations;  the  securing  of  statistics  concerning  the 
health  conditions  in  the  interior  towns  of  the  Republic ;  the  promul- 
gation by  Panama  of  a  resolution  with  reference  to  manifests  of 
vessels  arriving  at  ports  of  the  Canal  Zone  with  cargo  for  consignees 
in  the  Republic  of  Panama;  substitution  of  properly  surcharged 
stamps  of  the  Republic  for  surcharged  United  States  postage-due 
stamps  being  used  in  Canal  Zone  post  offices;  installation  and  cost 
of  municipal  improvements  in  the  area  in  the  city  of  Colon  set  aside 
for  the  erection  of  manufacturing  plants;  protection  of  the  revenues 
of  Panama  in  connection  with  parcel-post  entries  into  the  Canal 
Zone;  and  the  admission  to  Ancon  Hospital,  as  pay  patients,  of 
Americans  residing  in  the  Republic  of  Panama  who,  on  account  of 
the  character  of  their  employment,  are  not  entitled  to  hospital  privi- 
leges. The  relations  with  the  Republic  of  Panama  and  with  foreign 
representatives  continued  satisfactory. 

Time  keeping. — ^During  the  fiscal  year  the  time-keeping  work  was 
gradually  centralized,  until  at  its  close  the  time  keeping  of  all  de- 
partments and  divisions,  with  the  exception  of  the  Panama  Rail- 
road Co.,  was  being  done  by  the  time-keeping  bureau.  This  work  in- 
cluded the  entering  of  time  on  the  time  rolls,  the  preparation  of  pay 
rolls  and  pay  receipts,  the  issuing  of  coupon  books,  and  the  keeping 
of  proper  statistics  and  records  of  the  work  performed. 

Clubs  and  playgrounds, — ^The  division  of  clubhouses  continued  to 
exist  from  July  1,  1918,  to  March  31,  1914,  when,  in  the  reorganiza- 
tion, it  became  the  bureau  of  clubs  and  playgrounds.  Its  activities 
were  conducted  under  the  supervision  of  secretaries  furnished  by 
the  Young  Men's  Christian  Association.  The  Gorgona  clubhouse 
was  closed  on  August  1,  1913,  and  was  removed  to  Pedro  Miguel, 
where  it  was  reerected  and  opened  January  27,  1914.  The  Porto 
Bello  clubhouse  was  closed  May  1,  1914,  and  is  now  being  reerected 
with  improvements  as  a  clubhouse  for  colored  men  at  La  Boca.  It 
has  been  decided  to  inaugurate  a  system  of  playgrounds  in  the  per 
manent  towns  of  the  Canal  Zone,  and  the  installation  of  equipment 
and  supervision  will  be  imder  the  jurisdiction  of  this  bureau. 
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Canal  Record. — ^The  Canal  Eecord  was  continued  under  the  direc- 
tion of  the  secretary  of  the  commission,  Mr.  Joseph  Bucklin  Bishop, 
until  April  1,.  1914,  when  he  was  designated  special  secretary  and 
continued  in  charge  until  July  1,  when  he  resigned  from  the  service. 
The  Canal  Record  was  on  this  date  transferred  to  the  charge  of  the 
executive  secretary. 

For  further  particulars  attention  is  invited  to  Appendix  I-l. 
Law. — ^The  law  department  continued  in  charge  of  Judge  Frank 
Feuille  until  April  1,  when  the  reorganization  in  conformity  with 
section  4  of  the  Panama  Canal  act  of  August  24, 1912,  became  effec- 
tive. Since  April  1,  and  under  authority  of  the  act  of  April  6, 1914, 
Judge  Feuille  was  continued  as  special  attorney  for  the  purpose  of 
codifying  the  laws  of  the  Canal  Zone  and  to  defend  the  interests 
of  the  United  States  before  the  joint  land  commission  in  the  acqui- 
sition of  lands  in  private  ownership  which  are  being  taken  over  in 
accordance  with  the  Executive  order  of  December  5,  1912. 

A  number  of  Executive  orders  of  a  legislative  character  were 
issued  during  the  year,  the  more  important  of  which  were  the  orders 
prohibiting  flights  over  the  Isthmus  by  machines;  providing  punish- 
ment to  deported  persons  returning  to  the  Canal  Zone;  fixing  the 
legal  rates  of  interest;  prohibiting  gifts  or  gratuities  to  agents, 
employees,  or  servants;  providing  punishment  for  persons  engaged 
in  the  practice  of  hunting  deer  or  other  animals  at  night  by  the  use 
of  lanterns  or  torches;  to  establish  the  permanent  organization  for 
the  Canal  Zone ;  and  the  order  conferring  power  upon  the  Governor 
of  the  Panama  Canal  Zone  to  remit  fines  and  forfeitures,  to  grant 
pardons,  reprieves,  and  commutations  of  sentences,  and  to  establish  a 
system  of  paroling  prisoners. 

The  joint  land  commission,  appointed  under  The  Panama  Canal 
treaty  between  the  United  States  and  the  Republic  of  Panama,  was 
in  session  during  the  fiscal  year  from  July  1  until  about  the  middle 
of  September,  when  one  of  the  American  commissioners  resigned,  his 
resignation  being  followed  by  that  of  the  other  American  commis- 
sioner not  long  thereafter.  The  land  commission  as  then  organized 
heard  and  disposed  of  1,253  claims.  Of  these  602  were  dismissed  and 
awards  made  in  629  cases.  The  commission  disagreed  in  22  cases. 
During  the  same  period  the  law  department  settled  752  claims,  aggre- 
gating the  sum  of  $48,659,  without  the  intervention  of  the  joint  land 
oommission.  From  the  date  of  the  discontinuance  of  the  sessions  of 
the  joint  land  commission  until  the  end  of  the  fiscal  year  the  law 
department  adjusted  1,528  claims,  aggregating  the  sum  of  $96,080.50; 
90  that  the  total  number  of  claims  settled  without  the  intervention 
of  the  joint  land  commission  during  the  fiscal  year  was  1,903,  aggre- 
gating the  sum  of  $147,452.50.  On  the  25th  of  May,  1914,  the  joint 
land  commission  was  reorganized  with  Messrs.  Federico  Boyd  and 
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Samuel  Lewis,  who  served  on  the  previous  commission,  and  Messrs. 
Levi  Monroe  Kagy  and  David  Marks,  the  two  American  members. 
The  work  of  the  commission  was  interrupted  soon  thereafter  by  the 
death  of  Conmiissioner  Marks,  which  occurred  at  Ancon  Hospital  on 
July  17, 1914. 

All  leases  for  lots  in  the  Culebra  and  Empire  districts,  includin.s^ 
the  villages  of  Empire,  New  Empire,  Camacho,  Golden  Green,  New 
Culebra,  Cow  Pen,  and  West  Culebra,  were  canceled  on  behalf  of  the 
Panama  Railroad,  effective  June  80,  1914.  At  the  same  time  leases 
for  Panama  Bailroad  lots  in  the  town  of  New  Gatun  were  canceled, 
but  the  cancellation  did  not  become  effective  until  after  the  close  of 
the  fiscal  year. 

For  further  details,  as  well  as  statements  of  civil  and  criminal  mat- 
ters handled  by  the  department  of  law  in  the  courts,  attention  is 
invited  to  Appendix  I^. 

WASHZNGTOH  OFFICB. 

The  work  of  the  Washington  office  continued  in  charge  of  Maj. 
F.  C.  Boggs,  United  States  Army,  and  the  organization  remained 
as  previously  reported  until  April  1,  1914.  On  that  date,  under 
the  provisions  of  the  Executive  order  of  March  2,  1914,  the  office  of 
assistant  auditor  was  created  in  place  of  the  office  of  assistant  ex- 
aminer of  accounts.  Under  the  assistant  auditor  was  placed  a  dis- 
bursing clerk,  and  the  disbursing  office  was  abolished.  The  scope 
of  the  work  was  about  the  same  as  previously  reported,  except  that 
practically  all  of  the  independent  inspection  forces  which  were 
located  at  points  in  the  United  States  outside  of  Washington  were 
abolished  or  greatly  reduced.  Due  to  a  continued  effort  to  reduce 
the  supply  of  material  on  the  Isthmus  to  a  minimum,  the  work  of 
the  purchasing  department  was  even  greater  than  during  the  pre- 
vious fiscal  year. 

During  the  year  2,248  persons  within  the  United  States  were 
tendered  employment  for  duty  on  the  Isthmus  in  grades  above  that 
of  laborer;  1,429  accepted  and  were  appointed,  covering  71  different 
classes  of  employment. 

The  total  amount  of  purchase  orders  placed  was  $12,392,407.78. 
Many  of  the  largest  contracts  were  for  permanent  equipment:  For 
chain  fenders  and  chain,  $192,865.90;  coal-handling  plants,  $1,929,- 
103.85;  terminal  facilities  and  docks,  $224,004.44;  floating  caisson, 
$333,851.20;  single  track  movable  span  bridge,  $55,674;  transmis- 
sion line,  $505,511.84;  filtration  plants,  $150,576.79;  material  and 
equipment  for  buildings  and  quarters,  $53,824.02;  Balboa  shops, 
buildings,  $155,547.89;  machinery,  $146,367.16;  two  12,000-ton  col- 
liers, $1,975,000;  2  tugboats,  $304,000;  and  9  gasoline  motor  boats, 
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$54,892.    Other  principal  items  purchased  included  2,490  pounds  of 
explosives,  22,200,000  feet  of  lumber,  20,000  crossties,  and  18,311 
pilea    During  the  year  592,674  barrels  of  cement  were  purchased. 
For  further  details,  attention  is  invited  to  Appendix  J. 

OPEBATION   AND   MAINTENANCE. 

As  already  outlined,  the  organization  made  effective  April  1, 
1914,  provided  for  a  department  of  operation  and  maintenance  un- 
der the  governor,  who  was  to  be  assisted  in  the  administration  of  the 
department  by  an  engineer  of  maintenance  and  a  superintendent  of 
canal  transportation.  Capt.  Hugh  Hodman,  United  States  Navy, 
having  been  ordered  by  the  Secretary  of  the  Navy  to  report  for 
duty,  was  appointed  superintendent  of  canal  transportation,  and  was 
charged  wfth  the  safe  conduct  of  vessels  through  The  Panama  Canal, 
except  at  the  locks.  He  was  also  given  supervision  of  the  port 
captains,  the  board  of  local  inspectoi*s,  the  pilots,  the  operation  of 
lights  and  beacons  subsequent  to  June  15,  and  the  inspection  and 
admeasuring  of  vessels.  The  ofSces  of  the  captains  of  the  ports  at 
Cristobal  and  Balboa  were  established  on  May  5,  and  they  were 
charged  with  the  duty  of  the  assignment  of  wharves,  docking  and 
berthing  of  vessels,  furnishing  of  pilot  service  to  shipping,  the 
admeasurement  of  vessels  for  transit  through  the  canal,  and  the 
general  supervision  and  enforcement  of  canal  and  harbor  regula- 
tions relating  to  shipping.  Eight  pilots  were  appointed — ^four  at 
each  end,  and  their  services  have  been  utilized  in  piloting  vessels  in 
and  out  of  the  terminal  ports,  in  connection  with  lightering  cargo 
through  the  canal,  ia  familiarizing  themselves  with  the  aids  to  navi- 
gation and  with  the  canal  route. 

Due  to  the  condition  of  affairs  in  Mexico  and  the  interruption  of 
the  Tehuantepec  route,  demands  upon  the  Panama  Railroad  for  the 
transshipment  of  freight  became  so  great  that  it  was  necessary  to 
institute  a  barge  service  through  the  canal,  and  this  was  made 
effective  on  May  15,  when  the  barges  were  towed  through  the  canal 
from  Colon  to  Balboa,  and  continued  the  rest  of  the  year.  Tolls 
were  paid  by  the  Panama  Railroad  Co.,  and  aggregated  for  the  year 
$11,610.69. 

Maintenance  work  was  undertaken  at  the  locks  and  covered  mis- 
cellaneous repairs,  as  well  as  the  care  necessary  to  keep  the  ma- 
chinery in  satisfactory  working  order.  The  maintenance  charges 
were  made  applicable  only  after  the  work  had  been  entirely  com- 
pleted in  each  instance.  The  amount  expended  for  such  repairs  and 
maintenance  work  aggregated  $120,287.99.  The  heavier  expendi- 
tures were  at  the  locks  and  were  incurred  in  connection  with  the 
gates,  emergency  dams,  miter  gate  moving  machines,  rising  stem 
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valve  machines,  cylindrical  valve  machines,  and  in  lighting.  Work 
was  also  done  in  repainting  the  gates,  caissons  and  caring  for  the 
machines  of  the  spillways.  There  were  also  expended  $16,570.44  of 
the  amount  above  noted  for  maintenance  in  clearing  vegetation  and 
pulling  trees  from  the  canal  channel,  and  removing  timbers  and 
driftwood  from  the  vicinity  of  the  locks. 

For  further  details  concerning  the  transportation  division  of  the 
work,  attention  is  invited  to  Appendix  E. 

8AHITATI0K. 

The  sanitation  of  the  Canal  Zone  was  placed  in  diarge  of  the 
health  department,  under  Lieut.-Col.  Charles  F.  Mason,  United 
States  Army,  as  chief  health  officer,  and  this  department  is  charged 
with  the  care  of  the  sick  and  injured  of  the  Canal  Zone,  the  pre- 
vention of  disease  in  the  Canal  Zone  and  the  cities  of  Panama  and 
Colon,  street  cleaning  and  garbage  removal  in  the  latter  cities,  and 
all  matters  relating  to  quarantine.  Lately,  matters  relating  to  char- 
ity have  been  added  to  its  scope.  The  administration  is  divided 
into  three  divisions,  each  having  its  own  special  work  to  perform — 
the  division  of  hospitals  and  charities,  the  sanitary  division,  and  the 
quarantine  division. 

Division  of  hospitals  and  charities. — ^This  division  maintains  hos- 
pitals at  Ancon  and  Colon  and  assists  in  maintaining  the  Santo 
Tomas  Hospital  in  the  city  of  Panama.  It  also  maintains  institu- 
tions for  the  care  of  the  insane  and  lepers  of  both  the  Canal  Zone 
and  the  Republic  of  Panama  and  for  employees  permanently  dis- 
abled through  injury.  It  provides  a  dispensary  with  a  physician 
and  necessary  attendants  in  each  of  the  districts  into  which  the 
Canal  Zone  is  divided.  These  district  physicians  attend  the  sick 
within  their  districts,  send  patients  to  the  hospital,  perform  vaccina- 
tions, make  inspections  of  schools,  hotels,  restaurants.  Canal  quarters, 
etc.,  and  report  all  births  and  deaths. 

Sanitary  division. — The  sanitary  division  has  three  sections — ^the 
health  office  of  Panama,  the  health  office  of  Colon,  and  the  Canal 
Zone  section.  In  the  Canal  2k)ne  section  each  district  has  a  sanitary 
inspector,  with  necessary  foremen  and  laborers,  all  under  the  direct 
charge  of  a  general  inspector.  These  inspectors  keep  close  watch 
upon  their  districts,  with  a  view  of  preventing  and  controlling  con- 
ditions which  might  give  rise  to  disease,  and  especially  endeavor  to 
prevent  the  breeding  of  disease-carrying  mosquitoes  and  flies.  For 
this  purpose  they  supervise  the  construction  and  maintenance  of 
drainage  ditches,  and  the  cutting  of  grass  and  brush,  oil  pools  and 
the  edges  of  large  bodies  of  water,  supervise  the  removal  of  garbage 
and  night  soil,  trap  and  catch  mosquitoes  in  Panama  Canal  quarters. 
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disinfect  pit  and  other  closets,  and  disinfect  buildings  for  contagious 
diseases.    They  are  charged  with  the  enforcement  of  the  sanitary 
regulations,  and  have  authority  to  personally  make  arrests  when 
they  have  witnessed  a  violation  of  the  regulations.    They  also  issue 
burial  permits,  make  interments  of  the  dead,  and  care  for  cemeteries. 
They  keep  charts  of  the  prevalence  of  malaria  in  their  districts,  and 
immediately  investigate  and  take  action  upon  any  increase  therein. 
The  work  done  by  the  health  officers  of  Panama  and  Colon  is  that 
done  by  health  officers  everywhere.    In  addition,  they  have  charge 
of  street  cleaning,  garbage  removal,  grass  and  brush  cutting,  oiling 
of  pools,  fumigation,  disinfection,  etc.     Their  duties  in  enforcing 
sanitary  rules  and  regulations  are  extensive  and  include  vaccinations, 
the  control  of  infectious  and  contagious  diseases,  special  precau- 
tions against  quarantinable  diseases  prevailing  in  the  Tropics,  control 
of  burials,  inspection  of  slaughterhouses  and  of  cattle  for  slaughter, 
inspection  of  markets,  enforcement  of  pure- food  regulations,  inspec- 
tion of  bakeries  and  dairies,  examination  of  milk,  inspection  of 
stables,  bottling  works,  and  barber  shops.    A  large  part  of  their  time 
is  given  up  to  enforcement  of  the  sanitary  building  regulations,  es- 
pecially with  reference  to  rat  proofing  as  a  protection  against  plague. 
QuaranHne  division. — ^The  quarantine  division  is  in  direct  charge 
of  a  chief  quarantine  officer  and  maintains  large  establishments  at 
each  end  of  the  canal— one  for  the  cities  of  Panama  and  Balboa  and 
the  others  for  the  cities  of  Colon  and  Cristobal.    It  also  maintains 
a  quarantine  officer  at  Bocas  del  Toro,  for  the  control  of  quarantine 
matters  at  that  port    This  division,  already  large,  is  expected  to  in- 
crease greatly  in  proportions  when  the  canal  is  open  to  traffic,  and 
will  include  some  new  features  in  the  arrangement  for  the  passage 
of  ships  through  the  canal  in  quarantine.    A  piece  of  ground  on  the 
Balboa  dump,  fronting  upon  the  canal  and  adjoining  Fort  Amador 
on  the  south  and  the  radio  station  on  the  east,  has  been  assigned  as  a 
permanent  site  for  the  Panama  quarantine  station.   A  board  has  been 
appointed  to  select  a  site  for  a  permanent  quarantine  station  at  Cris- 
tobal. 
For  further  details,  attention  is  invited  to  Appendix  H. 

TOBTIFICATIONS. 

Work  was  continued  during  the  year  on  the  gun  and  mortar  bat- 
teries, and  by  the  doee  of  the  year  the  concrete  work  was  practically 
completed,  as  well  as  the  greater  portion  of  the  back  filL  On  July  1, 
1018,  the  construction  of  redoubts  in  accordance  with  plans  prepared 
by  a  board  appointed  for  the  purpose  and  approved  by  the  Secretary 
of  War,  was  undertaken,  and  they  were  completed,  as  well  as  the 
clearing  necessary  in  connection  with  them. 
CS8W*'14 6 
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The  work  was  in  charge  of  Lieut  CoL  George  B.  Gkiethals,  United 
States  Army,  assisted  by  Lieut.  A.  H.  Acher,  United  States  Army ; 
Lieut  C.  Garlington,  United  States  Army;  and  Mr.  B.  M.  Elder, 
superintendent  of  construction. 

The  following  appendixes  are  herewith : 

Increases  In  salaries  and  personnel,  sabmltted  In  compliance  with  law.  Ap- 
pendix K. 

Laws  recently  enacted  affecting  the  canal,  and  Bxecntlve  orders  Issued  during 
the  fiscal  year,  Appoidlx  L. 

Charts  showing  the  organlzatl«n  In  effect  July  1,  1014,  Appendix  M. 

Bespectfully  submitted. 

Geo.  W.  GtoETHALS, 
Colonel^  Carps  of  Engineers,  United  States  Army, 

Governor. 
The  Hon.  Lindley  M.  Garbison, 

Secretary  of  War^  Washington,  D.  €• 


APPENDIX  A. 
BEPOET  OF  THE  EHGHTEEE  OF  lEADTTEirAEOE. 


CuiiEBRA,  Canal  Zone,  July  16^  19H. 

^  Snt :  I  have  the  honor  to  make  the  following  report  of  the  opera- 
tions during  the  fiscal  year  ended  June  30, 1914,  for  the  work  under 
my  general  supervision. 

At  tiie  beginning  of  the  fiscal  year  this  work  was  organized  as  the 
first  division  of  the  office  of  the  chief  engineer,  and  consisted  of  sub- 
divisions charged  with  (a)  design  of  lock  gates  and  protective  de- 
vices, including  inspection  of  construction  and  erection  under  con- 
tract; (h)  design  of  operating  machinery  and  electrical  installation, 
including  inspection  and  erection;  (c)  design  of  emergency  dams, 
including  inspection  of  construction  and  of  erection  under  contract; 
and  (^0  design  and  construction  of  aids  to  navigation. 

On  October  15,  1918,  the  work  remaining  to  complete  the  locks, 
with  the  exception  of  the  back  fill,  was  transferred  m>m  the  Atlan- 
tic division  and  fifth  division  to  the  first  division.  The  subdivisions 
having  the  lock  gates  and  emergency  dams  in  charge  completed  their 
main  work  during  the  year  and  were  merged  with  the  subdivision 
concerned  with  the  desi^  and  erection  of  the  operating  and  elec- 
trical machinery  on  April  15  and  January  31, 1914,  respectively. 

On  April  1, 1914,  the  first  division  was  reorganized  as  the  division 
of  erection  and  the  division  of  lighthouses.  These,  together  with 
the  division  of  municipal  engineering,  the  newly  create  electrical 
division  and  the  office  engineer,  with  the  sections  engaged  on  meteor- 
ology and  hydrography,  and  on  general  surveys,  were  ordered  to 
report  to  the  undersigned  as  engineer  of  maintenance.  At  the  close 
ot  the  fiscal  year  the  work  under  my  general  supervision  was  organ- 
ized as  follows: 

The  division  of  erection,  under  the  supervision  of  the  electrical 
and  medianical  engineer,  in  charge  of  the  completion  and  operation 
of  the  structures  of  the  locks  and  spillways,  the  installation,  erection, 
testing,  operation,  and  care  of  lock  and  spillway  operating  and  pro- 
tective mac^in^ ;  the  construction  of  power  plants  and  transmission 
line;  the  handling  of  vessels  while  in  the  locks;  and  the  necessarily 
accompanying  designing  and  drafting. 

The  electrical  division,  under  the  supervision  of  the  electrical  en- 
gineer,  in  charse  of  power  plants  and  transmission  lines  when  com- 
pleted, and  of  Uie  ini^)ection  and  testing  of  electrical  equipment 

The  division  of  municipal  engineering,  under  the  supervision  of  a 
resident  engineer,  in  diarge  of  the  maintenance  of  all  roads,  streets, 
sewera,  water  lines,  and  air  lines  in  the  Canal  iSone,  and  the  construc- 
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tion  of  the  same,  except  in  the  new  town  of  Balboa ;  of  the  operation 
and  maintenance  of  pump  stations  and  water  purification  plants; 
of  the  inspection  of  plumbing;  of  the  construction  and  maintenance 
of  sanitary  ditches;  and  of  the  desim  and  construction  of  the  neAv 
waterworks  and  purification  plants  lor  the  two  ends  of  the  canal : 
it  also  has  charge  of  the  municipal  work  and  the  collection  of  moneys 
from  water  rents  within  the  cities  of  Colon  and  Panama. 

The  office  engineer. 

The  section  of  meteorology  and  hydrography. 

The  section  of  general  surveys. 

Lock  Gates  and  Protective  Devices. 

This  subdivision  was  under  the  immediate  charge  of  Mr.  Henry 
(joldmark,  designing  engineer,  assisted  in  the  office  by  Mr.  Lewis 
A.  Mason,  assistant  engineer,  and  the  necessary  draftsmen  and  clerk. 
The  inspection  of  the  lock  gates  and  the  chain  fenders  in  the  L^nited 
States  was  under  the  immediate  charge  of  Mr.  Johannes  Hammer, 
assistant  engineer.  The  inspection  of  the  floating  caisson  in  the 
United  States  was  under  the  charge  of  Mr.  Lewis  A.  Mason,  assistant 
engineer.  On  the  Isthmus  Mr.  E.  H.  Baughman  was  chief  inspectoi- 
of  the  chain  fenders,  and  Mr.  George  F.  Guynn  of  the  erection  of 
the  lock  gates. 

The  construction  and  erection  of  the  lock  gates  was  continued  and 
completed  during  the  period  covered  by  this  report,  under  the  con- 
tract with  the  McClintic-Marshall  Construction  Co.,  dated  June 
21,  1910,  and  the  supplemental  contracts  mentioned  in  the  annual 
report  for  1913. 

The  following  table  gives  the  dates  for  completion  under  the 
supplemental  contract  of  May  20,  1913,  and  the  dates  on  which  the 
gates  were  actually  completed  according  to  the  terms  of  that  contract : 


Gates. 


Lower  guard  gates,  Oatun 

Upper  guard  gates,  Oatun 

AU  other  west  side  gates,  Gatun. 

All  other  east  side  gates,  Gatun 

Upper  guard  gates,  Pedro  Miguel 

Lower  guard  gates,  Pedro  Miguel 

AU  other  east  side  gates,  Pedro  Miguel . 
AU  other  west  side  eates,  Pedro  Miguel. 

Upper  guard  gates,  Miraflores 

Lower  guard  gates,  Miraflores 

AU  other  west  side  gates,  Miraflorej 

AU  other  east  side  gates,  Miraflores 


Contract 

dates  of 

completion. 


Jan. 

June 

June 

Oct. 

Jan. 

June 

Sept. 

Oct. 

Mar. 


1,1914 
1,1913 

15,1013 
1, 1913 
1.1914 

15,1913 
1,1913 
1,1913 
1,1914 


Dates  of 

actual 

completion. 


June  14,1913 

Sept.  24,1913 
Dec.  80,1913 
May  31,1913 
June  13,1913 
Sept.  90, 1913 
Deo.  30,1913 
June  14,1913 
Aug.  20,1913 
Sept.  30,1913 
Jan.    10,1914 


1  PracticaUy  complete  before  supplemental  contract  was  made. 

The  McClintic-Marshall  Construction  Co.  completed  all  work 
imder  their  contract  with  the  Commission  on  the  following  dates: 
Pedro  Miguel,  January  8,  1914;  Miraflores,  January  19,  1914;  and 
Gatun,  January  26,  1914. 

The  work  remaining  to  be  done  at  the  beginning  of  the  fiscal  year 
consisted  of  assembling  about  3  per  cent  of  the  material  in  all  gates, 
driving  about  9  per  cent  of  the  field  rivets ;  of  the  finishing — ^i.  e.,  the 
work  remaining  to  be  done  after  the  riveting  is  completed — about  43 


REPORT   OF   ENGINEER  OP   MAINTENANCE.  69 

per  cent  was  required  in  order  to  complete  the  work.  All  of  the 
leaves  in  the  west  chamber  at  Gatun  and  the  east  chamber  at  Pedro 
Miguel  had  been  stepped  on  their  pintles,  and  all  the  leaves  in  the 
west  chamber  at  Miraflores  except  the  two  leaves  of  the  operating 
gate  in  the  lower  chamber.  The  guard  gates  in  both  chambers  of  all 
locks  were  also  in  place. 

The  work  was  pushed  with  so  much  energy  that  all  gates  necessary 
for  locking  a  vessel  through  on  one  side  of  the  twin  locks  were  com- 
pleted prior  to  October  1, 1913. 

The  gates  were  first  used  for  locking  at  Gatun  September  26, 1913, 
and  at  Miraflores  and  Pedro  Miguel  October  14, 1913. 

The  original  contract  provided  for  the  painting  of  the  gates  by 
the  contractor  with  three  coats,  two  of  red  lead,  the  contractor  to 
furnish  material  and  labor;  the  third  of  some  other  pigment,  the 
contractor  to  furnish  the  labor  and  the  Commission  the  material. 

In  order  to  provide  more  complete  protection,  it  was  decided  to 
modify  this  arrangement. 

At  Gatun  it  was  decided  to  use  two  coats  of  red-lead  paint  and 
two  additional  coats.  In  that  part  of  the  gates  in  the  lower  lock 
which  were  constantly  under  water,  one  coat  of  United  States  Navy 
anticorrosive  and  one  coat  of  antifouling  paint  were  applied  over 
the  red  lead.  On  the  rest  of  the  gates  at  Gatun  two  coats  of  graphite 
paint,  consisting  of  about  equal  parts  of  graphite  and  red  lead,  were 
applied. 

At  Pedro  Miguel  no  red  lead  was  used,  except  in  the  upper  ^ard 
gates,  the  covering  consisting  of  three  coats  of  an  approved  damp- 
proof  paint. 

At  Miraflores  the  gates  in  the  lower  lock,  from  elevation  —6  to 
the  bottom,  were  given  two  coats  of  red  lead,  followed  by  one  coat 
of  anticorrosive  and  one  coat  of  antifouling  paint.  All  the  other 
gates  were  given  three  coats  of  an  approved  proprietary  paint  con- 
sisting of  a  hydrocarbon  mixture. 

On  account  of  the  delay  in  the  receipt  of  the  damp-proof  paints 
intended  for  use  at  Pedro  Miguel,  some  of  the  Pedro  Miguel  gates 
were  painted  with  hydrocarbon  paint  from  Miraflores,  and  con- 
versely a  few  of  the  Miraflores  ^ates  were  coated  with  the  damp- 
proof  paint.  The  third  and  fourth  coats  were  in  all  cases  applied  by 
the  Commission  forces,  the  contractor  furnishing  all  the  red-lead 
paint  required  and  also  the  labor  for  applying  the  first  two  coats  on 
all  the  gates  of  the  canal.  A  small  portion  of  several  of  the  gates 
at  Gatun  were  coated  with  bitumastic  compounds  applied  directly 
to  the  metal  work,  which  had  been  cleaned  and  scraped  as  far  as 
possible. 

Under  the  action  of  the  water  of  Gatim  Lake,  which  at  times  con- 
tains considerable  sulphureted  hydrogen,  organic  matter,  and  other 
impurities,  none  of  the  above  paints,  except  the  bitumastic,  has 
proved  entirely  satisfactory.  In  those  parts  of  the  gates  that  are 
continuously  under  water  the  paints  are,  in  many  places,  in  poor 
condition,  although  the  gates  have  been  in  service  only  a  short  time. 
The  parts  not  continuously  under  w«ter  so  far  remain  well  protected, 
as  well  as  the  portion  which  is  never  submerged. 

The  action  of  the  gates  in  service  has  been  entirely  satisfactorv. 
The  leakage  at  the  quoin  and  miter  posts,  and  at  the  sill,  is  extremely 
small. 
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The  office  work  on  the  lock  gates  consisted  of  the  preparation  of 
plans  for  metal  shields  to  be  placed  on  the  top  girder  for  protecting 
the  electrical  and  mechanical  equipment  from  injury  by  water, 
of  various  minor  plans  for  painter's  scaffolds,  etc.  A  complete 
of  record  plans  showing  the  gates  as  actually  built  was  also  made. 
These  drawings,  22  in  number,  are  of  the  stancuird  size.  They  include 
a  general  drawing  of  each  of  the  ^ates,  as  well  as  enlarged  plans 
showing  the  sheathing,  horizontal  girders,  and  all  important  details, 
both  in  the  gates  and  in  the  anchorages,  and  other  fixed  irons  eaxk- 
bedded  in  the  masonry. 

A  report  was  also  prepared  giving  the  methods  of  calculation  em- 
ployed in  determining  the  strength  of  the  ^ates  and  a  complete  state- 
ment of  the  stresses  m  the  principal  members.  These  were  recalcu- 
lated to  conform  with  the  actual  weights  and  dimensions  of  the  gates 
as  built. 

CHAIN   FENDERS. 

A  somewhat  detailed  description  of  the  chain  fenders  was  given 
in  the  annual  report  for  1911  and  an  account  of  the  tests  made  to  de- 
termine the  best  form  of  resistance  valve  in  the  report  for  1912. 

The  additional  tests,  referred  to  in  the  last  annual  report,  as  re- 
quired in  order  to  determine  the  most  suitable  pressure  for  setting 
trie  valves,  were  carried  out  in  February,  1914.    The  arrangement  of 
the  apparatus  was  quite  similar  to  that  used  in  last  year's  tests. 
Fender  machine  No.  812  at  Gatun  was  used ;  the  chain  was,  as  before, 
connected  with  a  wire  rope  to  a  lidgerwood  unloader  on  the  lode  wall 
and  put  under  strain  by  the  winding  engine.    An  hydraulic  djrna- 
mometer  was  added  for  measuring  the  pull  in  the  wire  rope  close  to 
the  unloader.     Indicator  cards  were  taken  simultaneously  at  the 
dynamometer  and  at  the  upper  cylinder  in  the  fender  machme*    The 
indicator  in  the  fender  pit  and  the  resistance  valve  were  directly 
connected  to  the  upper  cylinder,  so  that  the  loss  of  head  in  the  pip- 
ing between  the  cylinder  and  the  valve  was  eliminated.   The  readings 
at  the  dynamometer  ^ave  directly  the  tension  in  the  chain  outside 
of  the  hawse  pipe,  while  a  comparison  of  these  readings  with  the  cor- 
responding pressures  in  the  cylinder  gave  a  measure  of  the  frictional 
resistances.    The  pull  on  the  chain  was  first  exerted  at  90^  to  the 
Jock  wall,  so  that  the  chain  did  not  touch  the  hawse  pipe,  while  in  a 
second  series  of  observations  the  pull  was  at  an  angle  oi  25°  to  the 
wall,  introducing  hawse-pipe  friction.    In  the  first  case,  the  internal 
resistance,  including  the  weight  of  the  intermediate  cylinder,  was 
constant  for  all  pressures.    In  the  second  case,  the  hawse-pipe  friction 
was  found  to  be  approximately  proportional  to  the  cylinder  pres- 
sure.    The  total  resistance  consisted  of  the  hawse-pipe  friction 
added  to  the  internal  resistance  of  the  machine.    It  was  found  that  a 
cylinder  pressure  of  360  pounds  per  square  inch  corresponded  to  a 
working  load  of  220,000  pounds  in  the  chain ;  and  the  above  pressure 
was  adopted  for  the  setting  of  the  valve.    The  total  resistance  at 
this  pressure  will  be  about  equally  divided  between  the  hydraulic 
resistance  in  the  cylinder  and  the  mechanical  friction. 

The  construction  of  the  fenders  was  prosecuted  during  the  present 
fiscal  year  under  the  contracts  with  the  United  Engineering  & 
Foundry  Co.  and  the  General  Electric  Co.,  which  were  referred  to 
in  the  annual  report  for  1913. 
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On  June  80  the  machinery,  pumps,  and  electric  equipment  had 
been  delivered  on  the  Isthmus  for  all  fenders  at  Oatun  and  Pedro 
Miffuel  and  Miraflores. 

The  erection  has  been  somewhat  delayed  by  slow  deliveries.  At 
the  close  of  the  fiscal  year  all  fenders  at  Gatun  were  mechanically 
complete  and  the  electrical  was  progressing  rapidly.  At  Pedro 
Miguel  seven  fenders  were  mechamcally  complete,  and  at  Miraflores 
one  fender  was  mechanically  complete.  The  electrical  work  was 
progressingas  rapidly  as  the  mechanical  work  would  permit. 

Chain.-^rhe  manufacture  of  the  chain  for  the  fenders  has  pro- 
ceeded rather  slowly. 

As  noted  in  the  report  for  1913,  the  chain  used  in  the  experiments 
for  testing  the  resistance  valve  in  machine  room  813  was  broken  in 
the  final  test  when  the  pressure  in  the  upper  cylinder  had  reached 
about  630  pounds  per  square  inch.  This  pressure  corresponds  to  a 
pull  on  the  chain  of  178,600  pounds,  without  allowance  for  friction, 
or  about  213,000  pounds,  if  a  proper  addition  is  made  for  the  weight 
of  the  moving  cylinder  and  the  internal  friction  of  the  machme. 
There  were  doubtless  some  additional  secondary  stresses.  According 
to  the  test  reports,  several  doublets  of  this  chain  had  stood  success- 
fully a  breakmg  load  of  over  457,000  pounds,  and  the  whole  section 
a  proof  test  of  242,000  pounds.  Examination  showed  that  the  break 
in  the  chain  had  occurred  in  a  bad  weld.  A  test  of  the  broken  chain 
was  made  at  the  Boston  Navy  Yard  June  9  and  11,  1913.  The  sec- 
tion tested  consisted  of  45  links.  It  broke  under  a  tensile  stress  of 
360,000  pounds.  Analvsis  gave  a  carbon  content  of  0.18  of  1  per 
cent,  inoicating  that  the  material  was  steel  and  not  wrought  iron. 

A  second  set  of  tests  was  made  with  sample  chains  about  35  feet 
long  manufactured  especially  for  this  purpose  by  the  na^T  yard  at 
Boston,  and  by  Messrs.  Bradlee  &  Co.,  of  Philadelphia.  These  tests 
ghowed  breaking  strengths  of  400,000  pounds  for  the  open-link  and 
470,000  pounds  for  the  stud-link  type,  the  results  being  practically 
the  same  for  the  two  makes  of  chain. 

On  the  basis  of  these  and  other  tests,  a  specification  was  prepared 
for  the  manufacture  of  the  remaining  chains,  and  15  chams  have 
been  ordered. 

lOCK-ENTRANCB  CAISSONS* 

A  description  of  the  caissons  for  closing  the  entrance  to  the  locks, 
including  tne  pumping  plant  for  unwatering  the  lock  chambers,  was 
given  in  the  annual  report  for  1913. 

As  stated  in  that  report,  an  invitation  for  proposals  (Circular 
778)  was  issued  on  May  21, 1913.  Although  a  special  effort  was  made 
to  obtain  bids  from  shipbuilding  firms  in  Europe,  as  well  as  in  the 
United  States,  onlv  two  proposals  were  received.  The  Seattle  Con- 
struction A  Drv  Dock  Co.,  of  Seattle,  Wash.,  offered  to  build  two 
caissons  and  deliver  them  to  the  Commission  at  Seattle  for  the  total 
sum  of  $052,000.  The  other  bid  was  made  by  the  Union  Iron  Works 
Co.,  of  San  Francisco,  Cal.  They  offered  to  construct  the  two  cais- 
sons according  to  the  Commission's  specifications  and  plans  and  de- 
liver the  same  at  the  port  of  Ancon  for  the  sum  of  $648,300.  The 
price  for  one  caisson  was  $330,760.  On  August  20  the  award  of  one 
caiflBcm  to  the  Union  Iron  Works  was  authorized,  the  contract  being 
signed  August  22, 1913.    Work  under  the  contract  began  in  Septem- 
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ber  and  has  proceeded  at  a  satisfactory  rate.    It  is  believed  that  the 
caisson  will  be  completed  little,  if  at  all,  behind  the  contract  date. 

General  and  detail  plans  were  also  prepared  for  a  floating  caisson 
to  be  used  for  closing  the  entrance  to  Dry  Dock  No.  2  at  Balboa. 
These  plans  have  not  been  finally  checked  and  approved. 

PONTOON   BRIDGE. 

• 

Considerable  time  was  devoted  to  the  preparation  of  the  general 
and  detailed  plans  for  a  movable  bridge  across  the  canal  at  Paraiso. 
The  work  of  construction  was  done  by  the  forces  of  other  divisions, 
this  office  acting  in  a  consulting  capacity.  The  detailed  plans  of  the 
mechanism  for  lifting  the  apron  girders  and  for  turning  the  pontoon 
were  made  under  the  direction  of  the  electrical  and  mechanical  en- 
gineer. 

The  adopted  design  provides  for  a  floating  bridge  revolving  about 
u  pivot  at  one  end,  similar  to  pontoon  bridges  successfully  used  for 
many  years  on  the  upper  Mississippi.  Plans  of  these  bridges  were 
furnished  bjr  the  courtesy  of  Mr.  C.  F.  Loweth,  chief  engineer  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  Co. 

The  general  plan  of  the  bridge  is  shown  on  plate  136.  It  consists 
essentially  of  a  timber  barge,  supporting  a  continuous  framed  trestle 
for  carrying  the  railroad  and  hig:hway  floor.  Steel  api'on  girders 
connect  the  trestle  with  concrete  piers  on  each  bank.  Tne  shore  ap- 
proaches are  pile  trestles. 

The  pivot  about  which  the  bridge  turns  is  a  heavy  steel  tube 
fastened  to  the  east  pier,  and  the  pontoon  when  closed  is  secured  to 
the  west  pier  by  an  automatic  latch.  In  order  to  give  a  clear  channel 
of  300  feet  when  the  bridge  is  open,  the  pontoon  was  made  378  feet 
long  overall.  It  is  55  feet  wide  and  6  feet  3  inches  deep  at  the  center 
line.  The  frame  spacing  is  24  inches,  the  floor  timbers  being  4  by 
12  inches,  the  rake  timbers  4  by  12  inches,  and  the  deck  beams  4  by  10 
inches.  At  intervals  of  14  feet  there  are  trussed  frames  consisting 
of  three  ordinary  frames  bolted  together  and  braced  with  steel  rods 
If  inches  in  diameter.  The  trestle  sills  are  carried  on  these  special 
frames.  Six  solid  longitudinal  bulkheads  of  8-inch  timber  extend 
the  entire  length  of  the  pontoon.  The  base  of  rail  is  about  33  feet 
above  the  bottom  of  the  barge  or  30  feet  above  the  water  level.  Its 
height  was  fixed  so  as  to  give  a  moderate  gradient  on  the  approaches. 
The  trestle  bents  consist  of  a  12  by  14  inch  sill  40  feet  long,  six  12  by 
12  inch  posts  and  12  bv  14  inch  caps,  18  feet  long.  The  outer  and 
intermediate  posts  are  heavily  battered,  distributing  the  weight  over 
the  whole  width  of  the  barge.  There  is  ample  transverse  bracing. 
Under  each  rail  there  are  two  10  by  16  inch  and  one  8  by  16  inch 
stringer,  with  an  additional  8  by  16-inch  stringer  on  each  side  for 
carrymg  the  highway  .floor.  The  ties  are  8  by  8  inches,  21  feet  long, 
and  support  a  roadway  on  each  side  of  the  railroad  track. 

As  the  pontoon  itself  has  but  little  longitudinal  stiiFness,  the 
trestle  was  designed  to  act  as  a  stiffening  truss  for  withstanding  the 
heavy  bending  moments  and  shear  that  will  prevail  under  a  moving 
train.  The  track  stringers  were  fitted  with  plate  splices,  so  as  to  form 
a  continuous  chord,  and  a  similar  chord  was  provided  by  heavy 
timbers  at  the  bottom  of  the  barge.  The  trestle  bents  act  as  verticals 
ir  the  truss,  while  the  diagonals  are  rods  2  inches  in  diameter 
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with  upset  ends  and  turnbuckles.  There  are  two  diagonals  per  panel 
in  each  direction  in  each  truss.  The  trestle  is  further  stiffened  by 
horizontal  girts  and  a  double  bracing  of  3  by  10  inch  timbers  on  the 
outer  post  on  each  side.  The  timber  used  consisted  of  an  approxi- 
mately equal  amount  of  Douglas  fir  and  long-leaf  yellow  pine.  All 
exterior  and  interior  surfaces  were  coated  with  A!^venarius  carboli- 
neum,  applied  cold.  It  was  found  necessary  to  add  braces  and  hog 
bars  to  stiffen  the  framing  and  prevent  distortion  of  the  ends  of  the 
pontoon  below  the  approach  aprons. 

The  apron  girders  at  each  end  provide  automatically  for  a  varia- 
tion of  about  6  feet  in  the  water  level  of  the  canal.  They  are  64  feet 
long,  consisting  of  spare  lock-^ate  parts,  and  rest  on  hinged  supports 
at  both  ends.  When  the  bridge  is  turned,  these  girders  are  lifted 
clear  of  the  concrete  piers  bv  an  electrically  driven  mechanism  and 
temporarily  supported  by  blocking  on  the  ends  of  the  barge.  The 
bridge  is  revolved  by  means  of  a  1-inch  anchor  chain  fastened  at 
each  bank,  which  passes  around  an  electrically  driven  wild  cat  on 
the  deck  of  the  pontoon  near  the  west  end.  The  mechanism  for 
lifting  the  apron  girders,  and  for  turning  the  bridge,  and  also  for 
operating  the  rail  lift,  the  rail  latches,  and  the  main  latch  at  the  west 
pier,  is  operated  from  a  central  panel. 

It  takes  10  minutes  to  turn  the  bridge  and  about  45  minutes  to 
make  a  complete  operation,  including  unlocking,  opening,  closing, 
and  relocking. 

TRANSFER  OF  THE  WORK. 

On  April  1  the  main  force  of  this  subdivision  was  disbanded,  and 
on  April  15  the  organization  was  entirely  terminated,  and  the  com- 
pletion of  its  remaining  work,  consisting  mainly  of  the  chain  fenders 
and  floating  caissons,  was  turned  over  to  the  newly  organized  divi- 
sion of  erection. 

Operatino  Machinery  and  Electrical  Installation,  Division  of 

Erection. 

The  mechanical  and  electrical  installation,  to  which  was  added  on 
October  15,  1913,  the  completion  of  the  locks,  except  the  back  fill, 
was  under  the  electrical  and  mechanical  engineer's  subdivision  of 
the  first  division  untU  April  1,  1914,  when  this  subdivision  was 
reorganized  as  the  division  of  erection.  ThroiighouC  the  year  it  has 
been  under  the  immediate  supervision  of  Mr.  Edward  Schildhauer, 
electrical  and  mechanical  engineer,  assisted  in  the  office  by  Asst. 
Engineer  C.  B.  Larzelere  during  the  first  six  months,  and  Asst. 
Engineer  C.  J.  Embree  during  the  second  six  months,  with  the  neces- 
sary draftonen  and  clerks.  His  principal  assistants  in  the  field 
work  were  Mr.  E.  E.  Lee,  superintendent  of  erection;  Mr.  F.  C. 
Clark,  assistant  superintendent  of  erection  and  superintendent  of  the 
Pacific  Locks;  Capt.  William  F.  Endress,  superintendent  of  Gatun 
Locks;  and  Messrs.  R.  H.  Whitehead,  S.  H.  Grauten,  and  E.  D.  Still- 
well,  testing  en^neers.  An  average  force  of  371  gold  and  2,350  silver 
eniployees  has  been  at  work  during  the  year. 

The  detailed  report  of  the  division,  written  for  Mr.  Schildhauer 
by  Mr.  Embree,  is  attached  hereto  as  Appendix  A-1. 
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GONCRETE. 

In  completing  the  locks  a  total  of  43,358  cubic  yards  of  concrete 
were  placed  during  the  year. 

HYDEOELECTBIC  OENERATINO  fiTTATION. 

The  building  and  equipment  were  turned  over  to  the  permanent 
operating  force  on  June  18,  1914. 

TRANSMISSION  LINE. 

The  erection  of  track  span  bridges  and  wiring  of  the  transniission 
line  was  completed  during  the  year,  with  the  exception  of  six  bridges 
near  the  terminals  which  required  special  treatment;  794  double  and 
20  single-track  span  bridges  have  been  placed.  The  finished  part 
of  the  line  is  44.46  miles  long  and  is  in  auplicate,  having  266  miles 
of  2/0  stranded  copper  conductor  and  88  miles  of  copper-dad  ground 
wire. 

LOCK  MACHINERY. 

The  installation  and  wiring  of  the  lock-operating  machinery  was 
completed  during  the  year  except  for  the  chain  fender  machines  and 
some  electrical  work  on  the  valve  machines.  The  entire  number  of 
machines  have  been  placed  in  service,  except  for  the  chain  fender 
machines,  as  follows: 

116  rising-stem  valye  machines. 

120  cylindrical  valve  machlnea 

12  auxiliary  culvert  valve  machines. 

18  guard  valve  machines. 

92  gate-moving  machines. 

46  miter  forcing  machines. 

80  hand-rail  machines. 

Twenty-one  towing  locomotives  have  been  delivered  out  of  40  on 
order,  and  the  track  work  has  been  finished,  except  for  a  part  of 
the  lower  lock  at  Miraflores,  for  which  the  material  is  ordered  but 
not  yet  delivered. 

SPILLWAY  MACHINES. 

The  spillway-gate  machines  have  all  been  erected  and  wired. 
The  gates  of  Gatun,  14  in  number,  have  been  tested  and  turned  over 
to  the  electrical  division  for  operation.  The  tests  of  the  eight  ma- 
chines at  Miraflores  were  suspended  when  partially  fiinished,  m  order 
to  move  the  caisson  to  Gatun,  where  it  was  needed  for  more  pressing 
work. 

CONTROL  BOARD. 

The  control  boards  at  all  localities  have  been  finished  and  are  in 
regular  operation. 

LOCKAGES. 

The  first  lockages  of  vessels  were  made  as  follows: 
At  Oatun.— September  26,  1913,  of  the  tug  Gatun. 
At  Pedro  Miguel. — October  14-24, 1913,  of  three  bargea 
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Ai  Mirafhres. — October  14,  1913,  of  a  clapet,  the  tug  MirafloreSj 
three  barges,  and  the  launch  Birdena. 

The  total  number  of  lockages  made  during  the  year  is  as  follows : 
At  Gratun,  109 ;  at  Pedro  Miguel,  70 ;  at  Miraflores,  81. 

The  vessels  passing  have,  in  general,  been  small,  consisting  of 
pieces  of  the  floating  plant  of  the  canal  or  tows  of  barges  engag^  in 
transporting  freimt  for  the  Panama  Railroad.  The  seagoing 
dredges  Otdebra  of  5,300  tons,  the  Caribbean  of  5,300  tons,  and  the 
CoTozal  of  3,600  tons  displacement  have  passed  the  locks  on  several 
occasiona  The  steamer  Alliance  of  tJie  Panama  Railroad  line,  with 
length  of  835  feet,  beam  of  42  feet,  and  displacement  of  9,000  tons, 
passed  the  Gatun  Liocks  in  both  directions  on  June  8.  The  steamer 
Ancon  of  the  same  line,  with  length  of  489  feet,  beam  of  58  feet,  and 
displacement  of  18,000  tons,  made  the  same  trip  on  June  11.  The 
Santa  Clara  of  W.  R.  Grace  &  Co.'s  line,  with  length  of  404  feet, 
beam  of  54  feet,  and  displacement  of  11,000  tons,  passed  the  Pacific 
Locks  goinj^  up  on  June  18  and  returned  the  next  day. 

In  aU  of  these  lockages  the  same  procedure  was  followed.  The 
vessel  on  approaching  the  locks  slowed  down  and  came  to  a  stop 
against  the  middle  wall,  with  bow  dose  to  the  fender  chain  above  or 
below  the  locks.  Lines  from  four  locomotives  were  than  passed  on 
board,  the  leading  two  being  made  fast  to  the  forward  towing  bitts, 
and  the  trailing  two  being  made  fast  to  the  after  towing  bitts.  The 
lock  superintendent  directed  the  operation  of  the  locomotives  from 
the  vessel's  bridge.  The  vessel  was  put  in  motion  by  the  leading  loco- 
motives and  brought  to  a  stop  at  the  proper  time  by  the  trailers. 
Hand  lines  were  carried  along  the  walls  by  parties  of  the  lock  force 
and  put  over  snubbing  posts  to  assist  in  steadying  or  holding  the 
vessel. 

Except  when  filling  the  lower  locks  at  Miraflores  and  Gatim, 
where  the  meeting  of  the  salt  and  fresh  water  causes  some  curious 
phenomena,  no  difSculty  is  experienced  in  holding  the  vessel  in  a 
central  position  by  the  locomotives  while  towing  or  while  equaliz- 
ing levels.  Some  time  is  lost  in  attaching  the  Imes  of  the  locomo- 
tives, this  process  taking  usually  from  5  to  10  minutes.  The  lines 
from  the  middle  wall,  against  which  the  vessel  lies,  can  be  made 
fast  easily  and  rapidly.  The  bowline  from  the  side  wall  can  also 
osually  be  brought  on  board  without  difficulty,  but^  the  trailing 
locomotive  on  the  side  wall  is  necessarily  far  from  the  stem  towing 
bitts  to  which  its  line  is  to  be  attached,  and  the  steel  towing  cable 
must  either  be  hauled  on  board  by  the  vessel's  crew,  paying  in  on 
a  long  manila  line,  or  it  may  be  carried  to  the  vessers  stem  by  a 
power  launch  and  handed  on  board  by  a  short  heaving  line.  The 
former  process  may  take  a  good  deal  of  time,  as  some  500  feet  or 
more  of  manila  line  may  have  to  be  taken  in  before  the  loop  of  the 
towing  cable  can  be  passed  over  the  bitts;  the  latter  process  is  smart 
and  rapid,  but  a  launch  is  not  always  available. 

After  the  lines  have  been  made  fast  the  process  of  towing  through 
the  lock  is  smooth  and  easy.  The  largest  of  the  vessels  tried,  the 
Ancany  took  1  hour  and  45  minutes  to  pass  the  Gatun  Lock  flight 
ffoing  op  and  2  hours  going  down,  both  times  being  taken  after 
toe  towmg  lines  were  passed  on  board.  On  the  down  trip  the  boat 
remained  in  the  lower  lock  for  some  time  after  the  lower  gates 
were  opened,  to  avoid  surface  currents  created  in  the  tail-bay  by 
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the  rush  of  the  fresher  water  out  of  the  lock.  The  Allianca  took  1 
hour  and  31  minutes  on  the  up-bound  trip.  The  down-bound  trip 
was  utilized  to  make  certain  experiments  with  a  dynamometer,  and 
the  time  is  not  recorded.  On  the  up  trip  the  Santa  Clara  took  1 
hour  and  2  minutes  to  pass  Miraflores  Locks  and  31  minutes. to 
pass  Pedro  Miguel  Lock.  On  the  down  trip  36  minutes  were  taken 
at  Pedfo  Miguel  and  1  hour  and  42  minutes  at  Miraflores,  the  ^6ss- 
sel  lying  for  about  half  an  hour  in  the  lower  lock  to  discharge  puas- 
sengerfi. 

Some  of  the  smaller  tows  have  made  much  better  time  in  the 
locks,  61^  having  passed  through  the  Gatun  Lock  flight  in  53  minutes. 

Durihg  the  towing  the  vessel  makes  no  use  of  her  own  motive 

I)ower,  this  being  strictly  forbidden.  When  the  last  gates  in  the 
ock  flight  have  been  passed  and  the  bow  of  the  vessel  nears  the 
splay  of  the  approach  wall,  it  is  usual  to  slacken  and  cast  off  the 
towing  lines  at  a  given  signal  and  to  allow  the  vessel  to  proceed 
under  her  own  power  without  necessarily  tying  up  against  the  ap- 
proach Tv^all  on  tne  way  out. 

The  lock  superintendent  or  other  official  conducting  the  lockage 
directs  the  locomotives  by  signals.  As  the  force  of  the  locomotives 
may  be  exerted  or  released  by  motion  on  the  track,  or  by  coiling 
the  towing  line  in  or  out  from  a  stationary  position,  and,  as  the  coil- 
ing mechanism  has  two  speeds,  the  superintendent  must  watch  the 
locomotives  closely,  and  careful  and  experienced  men  are  needed  on 
the  bridge  of  the  vessel  and  in  the  cabs  of  the  locomotives.  Thus 
far  little  difficulty  has  been  experienced  in  maintaining  satisfactory 
control  of  the  craft  which  have  been  towed  through  the  locks. 

HYDRAULICS  OF  THE  LOCKS. 

The  operation  of  the  locks  has  developed  certain  facts  in  regard 
to  the  action  of  the  flowing  water  which  are  worth  putting  on  perma- 
nent record. 

It  will  be  remembered  that  in  the  upper  lock  of  each  flight  the 
gates  at  either  end  are  doubled,  the  upper  end  having  guard  gates 
and  upper  gates,  and  the  lower  end  safety  gates  and  lower  gates. 
These  duplicated  gates  are  usually  both  operated  at  each  lockage. 
The  space  between  the  guard  gates  and  the  upper  gates  is  regu- 
lated by  an  auxiliary  culvert  and  may  be  put  into  communication 
with  the  upper  pool  or  the  lock  chamber.  The  space  between  the 
safety  gates  and  the  lower  gates  is  regulated  by  a  culvert  called  the 
T  culvert,  and  is  usually  in  communication  with  the  lock  chamber, 
but  may  be  shut  off  from  it  by  a  valve  in  the  culvert.  When  the 
upper  lock  is  at  the  low  level  and  the  valves  are  opened  there  is 
a  sudden  drop  of  the  water  level  in  the  forebay.  This  is  naturally 
more  noticeable  at  Pedro  Miguel,  where  the  canal  above  the  forebay 
is  relatively  narrow,  than  it  is  at  Gatun  or  Miraflores,  where  the 
forebay  opens  immediately  into  a  lake.  This  drop  is  faster  than 
can  be  followed  by  the  water  in  the  space  between  the  guard  and 
upper  gates,  and  the  result  is  a  reverse  head  on  the  guard  gates, 
which  causes  them  to  open  slightly  at  the  miter.  This  reverse  head 
lasts  for  only  a  short  time. 

When  the  valves  in  the  side  culvert  are  raised  and  the  water  enters 
the  lock,  it  is  evident  to  the  eye  that  the  flow  of  water  is  greater 
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through  those  op>enings  in  the  laterals  which  are  nearest  the  middle 
wall  than  it  is  through  those  nearer  the  side  culvert.  The  velocity 
of  the  water  as  it  pours  out  of  the  side  culvert  into  the  lateral  cul- 
verts evidently  causes  the  stream  to  pass  the  first  few  openings  in  the 
laterals  without  giving  them  their  full  share  of  the  discharge*!-  :As 
the  water  rises  in  greatest  volume  next  the  middle  wall,  there  results 
a  slight  slope  of  the  surface  toward  the  side  wall;  but  this  is  not 
marked  enough  to  cause  trouble,  and  disappears  when  both  side  and 
middle  culverts  are  used.  Platens  Nos.  1  and  2  illustrate  filling  with 
the  side  culvert  only. 

It  is  not  so  plain  that  the  side  culvert  discharges  more  water  into 
the  lowest  lateral  than  it  does  into  the  higher  ones.  The  first  gush 
of  water  is  always  seen  to  come  from  the  highest  lateral,  about  one 
minute  after  the  first  motion  of  the  valve;  then  successively  from 
the  others;  but  the  amount  of  flow  is  not  uniformly  stronger  from 
one  lateral  than  from  another.  At  some  instants  of  filling  one  lateral 
may  seem  to  give  a  greater  discharge  than  the  others,  but  it  will 
not  be  the  same  lateral  all  the  time.  During  the  same  filling  the 
most  violent  discharge  may  seem  at  one  instant  to  come  from  the 
lateral  nearest  the  valve ;  at  another  from  the  one  farthest  from  the 
valve,  and  at  a  third  from  some  intermediate  lateral.  The  observed 
facts  do  not  justify  a  statement  that  the  discharge  is  uniformly 
greatest  from  any  one  of  the  laterals. 

In  the  first  lockages  the  T  culvert  regulating  the  space  between 
the  safety  and  lower  gates  was  in  free  communication  with  the  side- 
wall  culvert  near  its  lower  end,  but  above  the  lower  valves.  When 
the  upper  valves  were  raised,  the  water  in  the  space  between  thes'3 
gates  rose  in  level  somewhat  faster  than  in  the  lock.  There  was 
consequentlv  a  reverse  pressure  on  the  safety  gates,  causing  them 
to  open  at  the  miter,  this  pressure  being  sufficiently  great  to  compress 
the  springs  in  the  gate-maneuvering  struts  to  their  full  extent. 
Ab  there  may  be  danger  of  crippling  the  moving  apparatus  by  such 
reverse  stress,  the  valve  in  the  T  culvert  was  partially  closed, 
choking  the  communication  between  the  side-wall  culvert  and  the 
space  between  the  gates.  By  making  several  adjustments,  a  degree 
of  closure  was  reached  which  caused  the  water  in  the  space  between 
the  culverts  to  lag  behind  the  water  in  the  lock  when  filling  and,  at 
the  same  time,  to  fall  rather  more  rapidly  when  emptying.  In  this 
way  a  positive  pressure  was  always  kept  against  the  safety  gates. 
This,  however,  was  done  when  the  side-wall  culvert  only  was  used. 
A  different  adjustment  will  have  to  be  made  when  both  culverts  are 
used,  as  the  rapidity  with  which  the  water  level. in  the  lock  changes 
is  then  greatly  increased.  A  more  convenient  wav  of  avoiding  diffi- 
culties will  probably  be  found  by  opening  the  safety  gates  after  the 
tow  is  fast  in  the  lock  and  just  at  the  time  of  opening  the  valves  for 
filling  or  emptying.  If  this  be  done,  all  necessity  for  regulating  the 
levels  of  the  space  between  the  gates  will  cease. 

In  filling  or  emptying  a  small  canal  lock  the  water  levels  approach 
each  other  with  a  rapidity  depending  upon  the  s(]uare  root  of  the 
dlminidiing  head.  Toward  the  end  of  the  operation  the  change  in 
level  becomes  more  slow,  and  the  flow  of  water  is  supposed  to 
cease  either  just  before  or  at  equalization  of  the  levels.  Frequently 
the  gates  are  opened  with  a  very  slight  head  against  them,  to  avoid 
the  fo68  of  time  involved  in  waiting  for  the  head  to  vanish  entirely. 
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In  filling  or  emptying  one  of  the  locks  of  The  Panama  Canal,  dif- 
ferent phenomena  are  noted.  In  practically  all  cases  there  is  a  notice- 
able overtravel  of  the  water,  so  tnat  the  water  in  the  chamber  which 
is  filled  rises  slightly  higher  than  the  level  in  the  chamber  from 
which  the  water  is  drawn,  and  the  sates  separating  the  two  chambers 
become  subjected  to  a  reverse  head.  Thus,  taking,  for  example,  the 
filling  of  the  Pedro  Miguel  Lock:  The  water  level  in  the  chamber, 
instead  of  ceasing  to  rise  when  it  reaches  the  level  of  the  water  in 
the  forebay,  may  rise  from  0.3  foot  to  0.6  foot  higher  than  that  level, 
tending  to  throw  the  upper  gates  open.  This  head  wears  itself  out 
soon,  but  is  very  noticeable  while  it  lasts,  and  may  be  utilized  as  an 
indication  of  the  instant  when  the  opening  mechanism  should  be  put 
in  operation.^  It  is  due  to  a  local  surge  or  overtravel  of  the  water 
in  swift  motion  in  the  culverts,  and  should  not  be  confounded  with 
the  wave  due  to  the  current  set  up  in  the  canal.  (See  plate  No.  4.) 
The  latter  wave  is  much  longer.  The  rise  due  to  it  reaches  ite 
maximum  about  one  hour  after  the  valve  has  been  opened,  while 
the  rise  which  causes  back  pressure  to  open  the  gate  leaves  appears 
at  once,  after  equalization  of  the  levels;  or  in,  say,  from  8  to  17 
minutes,  according  to  the  number  of  culverts  and  valves  which  are 
used. 

It  will  be  remembered  that  certain  particular  precautions,  which 
are  described  in  pages  85  to  99  of  the  Annual  Kepprt  of  the  Isth- 
mian Canal  Commission  for  1911,  were  taken  to  overcome  difficul- 
ties attendant  upon  the  difference  of  density  in  the  water  above 
and  below  the  lower  gates  of  the  lower  lock,  both  at  Miraflores  and 
Gatun,  where  the  lock  flights  separate  fresh  from  salt  water.  It 
was  demonstrated  in  theory  that,  with  the  culverts  placed  as  ori^- 
nally  planned,  this  difference  in  density  would  cause  the  flow  through 
the  culverts  in  emptying  the  lock  to  cease  before  the  level  in  the 
lock  should  be  equalized  with  that  of  the  sea:  that  there  would 
remain  a  resultant  positive  pressure  against  tne  lock  gates,  and 
that  it  might  be  impracticable  to  move  them.  To  avoid  this  danger 
the  culverts  were  turned  up  at  their  outer  end  to  hrins  the  discharge 
to  the  position  at  which  this  resultant  pressure  would  i^sduce  to  a 
manageable  quantity,  according  to  the  theory.  It  is  very  possible 
that  uie  overtravel  of  the  water  from  the  emptjinjg  lock  into  the 
tail-biiy,  hereinbefore  noted,  may  result  in  contmumg  the  flow  of 
the  fresh  water  through  the  culvert  beyond  the  pomt  at  which, 
in  theory,  it  should  cease,  and,  therefore,  in  obviating  the  danger 
of  the  resultant  pressure,  apprehension  of  which  caused  the  change 
in  the  form  of  the  discharge  end  to  be  made.  At  all  events,  with  the 
design  adopted,  no  trouble  is  experienced  from  the  remaining  pres- 
sure against  the  lower  gates  after  equalization.  It  is  found  prac- 
ticable to  maneuver  the  lower  ^ates  without  hindrance  from  that 
cause.  Whether  this  result  be  aue  to  the  precautions  taken  in  the 
design,  or  whether  these  precautions  were  really  unnecessary,  be- 
cause of  the  then  unsuspected  overtravel  of  the  water,  can  not  now 
be  determined. 

Certain  phenomena  which  are  noteworthy  do  take  place,  and  are 
attributable  to  the  difference  of  densitv  of  the  water  above  and  below 
the  lower  barriers.  When  the  lower  lock  at  Gkttun  or  Miraflores  is 
equalized  with  the  sea,  the  water  which  it  contains,  which  is  in  a 
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large  part  drawn  from  the  lake  above,  is  necessarily  lighter  than 
the  sea  water  below,  which  has  practically  full  salinity.  After  equali- 
zation of  levels  through  the  culverts  the  ^ates  still  separate  the 
fresh  and  the  salt  water,  and  prevent  immediate  union.  When  the 
lower  ^tes  are  opened,  however,  the  fresh  water  rushes  out  with 
a  considerable  velocity  on  the  surface  of  the  salt  water  below,  this 
outrosh  of  the  upper  strata  being  accompanied  by  a  corresponding 
inrush  of  the  salt  water  of  the  lower  strata.  This  current  continues 
for  several  minutes.  It  has  a  noticeable  effect  on  vessels  leaving 
the  lock,  forcine  them  out  and  causing  them  to  take  a  ^ear  away 
from  the  middfe  wall  as  soon  as  they  pass  the  angle  of  the  side 
wall,  where  the  relatively  narrow  tail-bay  begins  to  widen  out  into 
the  broader  part  of  the  canal  below  the  lock. 

Plate  No.  Ill  is  a  CTaphi(;^l  representative  of  observations  show- 
ing the  intensity  and  duration  of  this  current.  The  maimer  of  mak- 
ing the  observations  is  quoted  below  from  a  report  of  the  chief 
hydrographer,  imder  date  of  April  20, 1914 : 

To  deteimine  direction  of  enrrents  between  surface  of  water  and  El.  —15 
feet,  blades  saspended  from  floats  were  used.  Below  El.  —20  an  instrument 
was  needed  which  could  be  held  rigid  and  which  would  indicate  any  change 
tn  direction.  A  vane  10  inches  wide  along  one-half  its  length,  a  |-inch  iron 
rod  forming  the  other  half  was  fixed  at  center,  at  right  angles  to  a  vertical 
rod  which  extended  through  a  sleeve  to  a  point  above  water.  Here  a  pointer 
was  fixed  parallel  to  the  vane.  The  sleeve  in  which  the  vertical  rod  turned 
was  guyed  to  the  lock  walls  in  such  a  manner  as  to  facilitate  raising  and 
lowering  the  entire  instrument,  thus  putting  the  vane  into  play  at  any  de 
sired  elevation,  leaving  the  pointer  to  be  observed  at  a  point  above  water  about 
75  feet  out  from  the  lower  operating  gatea    (See  sketch  on  curve  chart.) 

To  determine  the  velocities  of  currents  at  different  elevations,  four  current 
meten  were  mounted  10  feet  apart  on  a  |-inch  pipe,  which  was  supported 
vertically  In  the  center  of  the  lock  at  a  point  about  10  feet  In  from  the  direc- 
tion Indicator.  (See  sketch  on  curve  chart.)  Raising  and  lowering  was  pro- 
vided for  similar  to  direction  indicator  supporta  For  convenience  we  will 
■peak  of  the  uppermost  meter  as  No.  783,  the  second  below  surface  as  No. 
732,  the  third  as  No.  211,  and  the  lowest  as  No.  377.  The  time  intervals  be- 
tween readings  of  these  meters  varies  with  the  type  of  instrument  from  10 
•econds  to  1  minute,  and  the  velocities  given  as  results  of  each  run  are  aver- 
age valoes  calculated  from  readings  taken  during  that  run.  Time  referred 
to  of  <^)enlng  and  closing  mlter  gates  begins  with  first  cracking  of  gates  and 
ends  with  tight  Joining.  In  each  case  gates  were  opened  full,  allowed  to  re- 
main open  for  about  30  minutes,  then  closed.  The  lower  guard  gates  remained 
open  full  daring  all  test  runs. 

Rmm  No.'  l:  Tide  —2.6' ;  fklUng. 

Meters :  No.  783  at  El.    —7.5' ;  No.  782  at  El.  —17.5'. 
No.  211  at  El.  —27.6' ;  No.  877  at  El.  —37.5'. 
Direction  indicator  at  El.  —37.5'. 

The  flow  of  water  through  the  culvert  from  the  lock  chamber  to  sea,  in  equal- 
ising, canted  the  direction-indicator  vane  to  fluctuate  rapidly,  due  to  eddies 
set  np.    This  was  reassuring  with  respect  to  adaptability  of  the  instrument 

Lower  apemUng  gates  opened  at  2.36  p.  m. ;  closed  at  2.52  p.  m. 

Direction  of  current  at  El.    —6.0'  and  —10.0',  out. 
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—87.5',  in  (toward  locks). 
ATerage  velocities     ''  "      —7.5',  2.0'  per  sec. 

—17.5'.  Meter  not  recording,  due  to 
effect  of  salt  water  on  con- 
tact  polnta 

—27.5',  1.06'  per  see. 
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Bun  No.  %:  Tide  +1.4;  rising. 

Meters:  No.  783  at  El.    —5.0';  No.  732  at  El.  —15.0'. 
No.  211  at  El.  —25.0' ;  No.  377  at  El.  —35.0'. 
Vane  of  direction  indicator  at  El.  —30.0'. 
Lower  operating  gates  opened  at  9.18  a.  m. ;  closed  at  9.45  a.  m. 
Direction  of  current  at  EL    —5.0'  and  — 10.0',  out 

"   "      —30.0',  m. 
Average  velocities  at  El.    —5.0',  1.79'  per  sec. 

"   "    —15.0',  1.85' 
"   "    —25.0',  0.5' 
"   ••    —85.0',  2.04' 

Run  No,  S:  Time  -f2.3;  falling.  V 

Meters :  No.  783  at  El.    —6.0' ;  No.  732  at  El.  —15.0!^. 

No.  211  at  El.  —25.0' ;  No.  377  at  El.  —35.0'. 
Indicator  vane  at  El.  —25.0'. 

Lower  operating  gates  opened  at  2.06  p.  m. ;  closed  at  2.35  p.  m. 
Direction  of  currents  at  El.    — 5.©'  and  — 10.0',  out. 

"   "    —25.0',  In. 
Average  velocities  at  El.    —5.0',  1.77'  per  sec 

"   "    —15.0'.    Meter  not  working,  due  to  effect 

of  salt  water  on  contact  points. 
"   "    —25.0'.  0.61/  per  sec. 
"   "    —35.0',  1.89'    "     " 

Run  No.  4:  Tide  —2.2;  falling. 

Meters:  No.  783  at  El.    —3.0;  No.  732  at  El.  —13.0'. 
No.  211  at  El.  —23.0' ;  No.  377  at  El.  —35.0'. 
Indicator  vane  at  El.  —20.0'. 

Lower  opiating  gates  opened  at  4.23  p.  m. ;  closed  at  4.54  p.  m. 
Direction  of  currents  at  El.    —5.0'  and  —10.0',  out 

"   "    —20.0',  out 
Average  velocities  at  El.    —3.0',  1.56'  per  sec 

"  "  —13.0',  1.58' 
"  "  —23.0',  0.89' 
"   "     —33.0',  1.28' 

Run  No.  5:  Tide  —0.3' ;  rising. 

Meters :  No.  783  at  El.    —2.0' ;  No.  732  at  El.  —12  0'. 
No.  211  at  El.  —22.0' ;  No.  377  at  El.  —32,0'. 
Indicator  vane  at  El.  —25.0'. 

Lower  operating  gates  opened  at  9.26  a.  m. ;  closed  at  9.58  a.  OL 
Direction  of  currents  at  El.    —5.0'  and  —10.0',  out 

"   "    —25.0',  out 
Average  velocities  at  El.    —2.0',  1.65'  per  sec. 

«<   M    — 12.0',  1.71'     "     " 
"   "    —22.0'*,  0.75'     "     " 
"   "     —32.0',  1.08'     "     " 
Run  No.  6:  Tide  +4.7;  rising. 

Meters:  No.  783  at  El.    —3.0';  No.  732  at  El.  —13.0'. 
No.  211  at  El.  —23.0' ;  No.  377  at  El.  —33.0'. 
Indicator  vane  at  El.  —25.0'. 

Lower  operating  gates  opened  at  11.40  a.  m. ;  closed  at  12.05  p.  m. 
Direction  of  currents  at  El.    —6  0'  and  —10.0',  out 

"   "    —25.0',  in. 
Average  velocities  at  El.    —3.0',  1.60'  per  sec. 

"  "  —13.0',  1.53'  "  •• 
"  "  —23.0',  0.27'  "  •• 
"   "     —33.0',  1.46'     "     •* 

On  a  vertical  base  line,  velocity  in,  is  plotted  to  right  and  velocity  ont  to  left. 
The  vertical  depth  from  mean  sea  level  to  El.  —50  or  floor  of  lock  is  the  ordi- 
nate; for  instance,  in  run  No.  1.  the  direction  of  current  determined  by  float 
is  out.  at  El.  — ^7.5.  and  velocity  at  this  elevation  Is  2'  per  second.  There- 
fore, going  down  the  vertical  base  line  from  0  to  —7.5  and  horizontally  to  left 
the  point  on  the  curve  is  struck.  These  six  curves  show  that  at  some  point 
between  El.  —20  and  —30  the  velocity  is  zero.  In  runs  Nos.  1,  2,  8  and  6, 
this  neutral  point  is  nbout  El.  —24  and  in  Nos.  4  and  5  a  little  lower. 

For  runs  Nos.  5  and  6.  which  are  typical,  time  intervals  of  one  mlnnte  are 
'otted  left  to  right;  feet  per  second,  velocity  at  each  minute  is  plotted  up 
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wben  direction  is  out  and  down  when  direction  is  in.  It  has  been  aBsnmed 
from  the  test  runs,  that  at  a  given  elevation,  the  direction  of  current  is  the 
same  for  all  operations  of  gates,  and  this  assumption  was  used  in  plotting 
corves.  It  will  be  noted  in  comparing  these  curves  for  runs  Nos.  6  and  6  that 
meter  No.  211  in  run  No.  5  at  £1.  —22  shows  a  velocity  running  above  0.6'  per 
second  out  But,  in  run  No.  6,  with  meter  211  at  — 23.  which  is  nearer  the 
neutral  point  shown  by  the  curves  of  the  six  tests,  the  velocity  is  less  than  In 
run  No.  5  and  drops  to  zero  In  four  readings.  This  substantiates  the  results 
obtained  with  respect  to  the  elevation  of  the  point  of  zero  velocity. 

Another  manifestation,  which  is  probably  due  in  some  way  to  the 
combination  of  fresh  and  salt  water,  is  to  he  found  in  the  lower  lock 
after  the  lower  gates  have  been  opened  for  some  time,  and  the  water 
in  the  lock  has  assumed  full  salinity.  When  the  lock  is  then  equtd- 
ized  with  the  one  above  by  using  the  side-wall  culvert  only,  the 
dnw  away  from  the  middle  wall,  which  has  already  been  referred 
to  as  observable  in  all  the  locks  when  filled  from  the  side  culvert,  is 
much  more  marked  than  it  is  in  the  other  locks.  It  is  not  practicable 
for  the  towing  locomotives  to  hold  a  large  vessel  central  in  the  lower 
lock  when  it  is  thus  filled,  during  the  entire  process  of  filling.  The 
vessel  is  drawn  over  toward  the  side  wall  with  a  force  sufficient  to 
cause  the  slip  drums  of  the  towing  locomotives  to  yield  and  the 
towing  lines  to  pav  out  until  the  vessel  comes  to  rest  against  the  side 
wall.  While  the  draw  away  from  the  middle  wall  is  to  be  found  in 
the  other  locks  as  well,  when  filled  from  the  side  wall,  it  is  perfectly 

1>racticable,  except  in  the  case  of  these^  two  locks,  lor  the  towing 
ocomotives  to  hold  the  tow  central,  but  in  the  case  of  the  two  lower 
locks  this  is,  as  stated,  impracticable.  The  matter  is  referred  to  as 
being  curious,  but  by  no  means  serious;  for  if  both  culverts  are 
used  no  trouble  is  experienced,  and  if  it  is  desired  to  use  only  the 
side-wall  culvert,  all  aifficulty  may  be  avoided  by  mooring  the  vessel 
against  the  side  wall  before  operating  the  valves.  Plate  No.  3  illus- 
trates the  effect  in  the  lower  lock,  and  plate  No.  4  the  absence  of  the 
effect  in  the  upper  lock. 

When  the  operating  valves  of  the  locks  were  designed  it  was  in- 
tended that  the  time  of  filling  or  emptying  the  900-ioot  lock  should 
not  exceed  15  minutes  with  both  culverts.  The  coefficient  of  flow,  C, 
which  is  applied  to  the  theoretical  velocity  due  to  the  head,  in  order 
to  determine  the  real  velocity,  was  assumed  at  0.65,  this  being 
slightly  more  favorable  than  experience  at  other  locks  has  shown 
to  oe  readily  attainable.  It  was  believed  that  the  large  size  of  the 
culverts,  and  the  care  which  was  taken  to  round  the  entrances, 
would  justify  the  assumption  of  a  more  than  usually  favorable 
value.  The  arrangement  of  the  culverts  and  valves  is  the  same  in 
principle  in  all  of  the  locks  of  The  Panama  Canal,  but  the  admission 
18  easier  in  the  upper  lock  and  the  discharge  in  the  lower  lock  of  a 
lift  than  in  the  intermediate  ones.  It  was  thought  for  .the  purpose 
of  the  design  to  be  sufficiently  accurate  to  assume  an  average  value 
of  the  coefficient  for  all  conditions.  The  time  of  operation  was  then 
calculated  as  dependent  upon  the  flow  through  the  most  restricted 
area  of  the  culvert  section.  The  accompanying  plate.  No.  71.  shows 
diagrammatically  the  variations  in  area  of  tne  waterway  tnrough 
which  the  flow  must  pass  in  filling  the  upper  lock  of  any  of  the  Ic^ 
flights.  It  may  be  seen  that  when  both  valves  in  the  side-wall  cul- 
vert are  used  tne  most  restricted  section  is  in  the  culvert  itself,  witii 
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area  of  255  souare  feetj  and  that  when  one  valve  only  is  used  the 
most  restrictea  section  is  at  the  valve,  with  an  area  of  144  squmre 
feet.    The  same  is  the  case  with  respect  to  the  middle  wall. 

Plate  No.  72  shows  observations  taken  at  the  time  of  filling  the 
900-foot  lock  at  Pedro  Miguel.  This  being  the  case  of  a  lock  cham- 
ber filled  from  a  pool  of  unchanging  level,  the  formula  for  the  time 
of  filling  is: 

y^2^(Vg-VK) 

""   CxaxV^ 

in  which  A  is  the  area  of  the  lock= 123,000  square  feet;  a  is  the 
area  of  the  culvert  taken  at  its  most  restricted  point ;  H  is  the  origi- 
nal difference  in  level  of  the  pools  to  be  eoualized;  h  is  the  final 
difference  in  level,  being  zero  at  actual  equalization;  T  is  the  time 
consumed,  in  seconds;  U  is  the  coefficient  of  flow,  and  g  is  the  ac- 
celeration due  to  gravity.  The  curve  in  Plate  No.  72  shows  the  rise 
of  water  in  the  lock  after  the  valves  were  first  moved.  Both  valves 
of  the  pair  were  raised  simultaneously  but,  as  it  takes  1  minute  for 
the  valves  to  open,  the  full  area  of  the  culvert  was  not  available  for 
flow  until  about  1  minute  from  the  time  of  starting.  The  true  value 
of  the  coefficient  C  should  therefore  be  calculated  for  the  portion  of 
the  curve  beginning,  in  time,  1  minute  from  the  first  application  of 
the  power,  and  in  nei^ht,  at  the  level  which  the  water  in  the  lock 
had  reached  at  the  expiration  of  1  minute. 

At  the  time  of  the  experiment  the  lake  was  at  reference  84.8, 
and  the  water  in  the  lock  at  reference  60.9.  The  time  which 
elapsed  from  the  first  application  of  the  power  to  the  creation  of 
back  pressure  on  the  upper  gates  (Nos.  54  and  55),  which  caused 
them  to  open,  was  12.5  minutes,  but  the  water  in  the  lock  did  not 
reach  the  level  of  the  upper  pool  for  14  minutes.  Durins  this  time 
the  water  in  the  lock  rose  from  50.9  to  84.  During  the  m^st  minute 
of  the  time,  however,  the  full  area  of  the  culvert  was  not  available, 
and  during  this  minute  the  water  in  the  lock  rose  from  50.9  to  51.7! 
We  have,'  therefore,  for  use  in  the  formula  to  determine  the  value 
of  0  applicable  to  established  flow,  the  values : 

fl«  84.8- 51.7  =  33M 
A -84.8- 84.8 -.0' 
r- 14.0-1- 13.0m 
We  have,  therefore — 

^      2  X  123,000  X(V33l)^ 
"13.0X60X255XV64.4 

whence— 

C-C-0.886 

The  coefficient  is  therefore  much  more  favorable  than  was  antici- 
pated. 

It  would  appear  from  theory  that  C  should  be  constant  for  any 

{►oint  of  the  curve,  or  for  the  entire  operation  of  filling  the  lock. 
Examination  of  the  observations,  however,  will  show  that  this  is  not 
exactly  true.  In  the  first  part  of  the  operation  the  lock  fills  from 
51.7  to  70  in  4.6  minutes,  for  which  part  of  the  operation  C  is  found 
to  be  0.830.    In  the  latter  part  of  the  filling  the  level  rises  from  70 


BiPOBT  or  BvonnBSB  or  kaintbvakob.  88 

to  84  in  6.9  minutes.  For  this  point  of  the  operation  £^=0.858.  It 
appears,  therefore,  that  the  coefficient  increases  in  value  toward  the 
apa  of  the  filling,  after  steady  flow  in  the  culvert  has  been  estab- 
lished. The  plate  shows,  also,  that  after  the  spontaneous  opening 
of  leaves  54  and  55  the  water  in  the  lock  continued  to  rise  until  it 
reached  level  85,  or  0.2  foot  above  the  original  lake  level,  and  1  foot 
above  the  level  at  which  the  upper  gat^  cracked,  due  to  reverse 
pressure.  This  rise  is  apparently  occasioned  by  the  local  overtravel 
of  the  water  in  the  culverts.  The  rise  caused  by  the  general  wave 
set  up  in  the  canal  (plate  No.  74)  is  greater  in  amplitude  and  does 
not  reach  its  full  height  until  about  48  minutes  later,  or  about  1 
hoar  after  raising  the  valves. 

In  plate  No.  73  is  shown  the  curve  of  observations  for  the  filling 
of  Pedro  Miguel  lock  through  the  side  culvert,  using  only  one  valve 
instead  of  two.  In  this  case  the  most  restricted  area  of  the  water- 
way is  at  the  valve  instead  of  in  the  main  culvert,  and  is,  therefore, 
144  square  feet  instead  of  255  square  feet.  The  natural  assumption 
IS  that  the  time  of  filling  will  be  increased  in  length  over  that 
observed  in  the  first  experiment  in  the  direct  ratio  of  |^ ,  assuming 
the  head  to  be  the  same  in  both  cases.  The  observed  time,  however, 
18  much  less.  When  the  observations  were  taken  the  water  above 
was  84.8  and  in  the  lock  at  51.5.  The  observed  interval  T^  from  the 
first  movement  of  the  valve  until  the  water  reached  the  level  84.9  was 
18  minutes.  As  before,  it  took  1  minute  to  raise  the  valve  from  an 
opening  0  to  one  of  144  square  feet.  This  time  may  be  omitted,  as 
well  as  the  corresponding  rise  of  water  in  the  lock,  from  51.5  to 
58.    We  have,  therefore — 

JI- 84.8 -53 -31.8 
A- 84.8 -84.8 -0.0 
r— 17.0  minutes 
Whence^ 

fj^   2X123X(V31:8)   _^  j„ 

17x60Xl44X->^       * 

i  e.,  the  coefficient  C  applied  to  the  most  restricted  section  of  the 
culvert  is  greater  than  unity.  In  this  section,  therefore,  the  water 
at  any  instant  is  flowing  with  a  velocity  ^ater  than  that  due  to  the 
head  ezistins  at  that  instant  Examination  of  the  curve  will  show 
that  the  coefficient  is  slightly  more  favorable  near  the  end  of  the 
operation  than  near  the  beginning,  as  was  the  case  when  both  valves 
were  used. 

The  result  of  the  trial  just  described  was  so  remarkable  that  simi- 
lar observations,  using  only  one  valve,  were  made  in  the  upper  lock 
at  (hitun,  as  a  check  on  those  at  Pedro  Miguel.  It  was  found  there 
,that  with  the  lake  at  84.9  and  the  lock  at  55.2,  the  upper  gates 
cracked  at  a  level  of  84.9, 16  minutes  after  the  valve  started  to  rise. 
During  the  time  when  the  valve  was  opening  and  the  culvert  area 
increasing  from  0  to  144  sauare  feet,  the  water  in  the  lock  rose  from 
SSJ{to66.   We  have,  therefore—      • 

£r=84.9-56.0=29.9 
A=0 

r=16— 1=15  minutes 
{7=1.272 
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or  even  more  favorable  than  the  value  derived  from  Pedro  Migiiel. 
This  is  doubtless  to  be  accounted  for  by  the  fact  that  the  access  of 
water  to  the  filling  culverts  at  Pedro  Miguel  is  through  the  rela< 
tivelj  narrow  canal  prism,  while  at  Gatun  the  flow  is  derived  di- 
rectly from  the  relatively  lar^e  lake  area.  The  drop  in  the  forebay 
at  Pedro  Miguel  when  the  filling  valve  is  opened,  is  much  greater 
than  it  is  at  Gatun,  and  the  head  is  diminished  by  this  drop  through- 
out the  greater  part  of  the  time  of  filling. 

When  the  equalization  of  levels  takes  place  between  two  lock  cham- 
bers rather  than  between  one  of  the  terminal  pools  and  the  next 
lock,  the  water  levels  in  both  chambers  change  progressively  during 
the  operation  instead^  of  one  remaining  stationary  and  the  other 
rising  or  falling,  as  is  the  case  when  equalizing  with  one  of  the 
termmal  pools.  The  case  is  that  of  two  locks  in  a  flight,  the  original 
difference  in  level  being  the  sum  of  the  lifts  of  the  two  locks.  The 
formula  for  the  time  consumed  in  the  operation  is  as  follows: 

^"U  +  ^O^    CA^2g 

in  which  A  and  A^  are  the  area  of  the  locks  in  horizontal  plane.  H 
is  the  original  difference  in  level,  and  the  other  quantities  are  the 
same  as  t^f  ore. 

In  several  observations  taken  at  Gatun  and  Miraflores  it  has  been 
found  that  the  value  of  (7,  for  equalization  between  two  consecutive 
locks  with  only  the  side  culvert,  is  less  than  that  for  filling  the 
upper  lock.  Values  from  0.60  to  0.68  have  been  observed.  The 
operation,  however,  is  gratifyingly  rapid.  It  ordinarily  takes  about 
12^  minutes  to  equalize  two  of  the  locks  in  the  Gatun  flight  when 
the  original  difference  in  level  of  the  two  pools  is  about  56  feet,  and 
the  side  culvert  only  is  used. 

At  Pedro  Miguel  the  value  of  the  coefficient  for  emptying  the 
lock  is  somewhat  less  favorable  than  it  is  for  filling.  In  this  lock 
the  culvert  empties  into  the  tail-bay,  with  its  axis  horizontal.  The 
coefficient  C  for  the  side  culvert  is  found  to  be  0.804  when  both 
valves  are  used. 

At  Miraflores  and  Gatun  the  culvert  was  turned  upward  at  its 
discharge,  the  opening  being  in  a  horizontal  plane  instead  of  a  verti- 
cal plane.  Interference  with  the  flow  is  to  oe  expected  on  account 
of  this  change  of  direction.  This,  however,  is  not  serious.  Observa- 
tions thus  far  taken  indicate  that  the  coefficient  of  flow  through 
the  upturned  discharge  is  about  8  per  cent  less  than  that  through  the 
level  discharge  of  Pedro  Miguel. 

When  the  middle-wall  culvert  is  used  in  combination  with  the 
side  culvert,  the  time  of  operation  is  greatly  reduced.  Trial  with 
the  middle  culverts  has  not  yet  been  made  ut  Gatun  and  Miraflores. 
but  at  Pedro  Miguel  the  lock  can  be  filled  or  emptied  in  about  8 
minutes  without  creating  too  great  disturbance  in  the  chamber.  In 
doing  this,  both  culverts  are  not  allowed  to  flow  to  their  full  capacity 
through  the  first  part  of  the  lockage,  the  usual  manipulation  being 
to  raise  one  valve  m  each  culvert  and  to  allow  the  water  to  flow  thus 
for  3  or  4  minutes  before  raising  the  other  two  valves. 

The  value  for  the  coefficient  U  in  the  middle  culvert  is  less  favor- 
able than  it  is  in  the  side  culvert.    This  is  due  undoubtedly  to  a 
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certain  cramping  of  the  flow  through  the  cylindrical  valves.  A 
sufficient  number  of  observations  has  not  yet  been  taken  to  enable  this 
value  to  be  stated  with  accuracy. 

Above  the  upper  lock  gates  at  Pedro  Miguel  the  prism  of  the 
canal  was  made  600  feet  wide,  narrowing  to  its  normal  width  of 
300  feet  at  a  point  8,400  feet  to  the  northward.  This  was  done  in 
order  to  make  a  basin  from  which  the  water  should  be  drawn  for 
filling  the  lock,  it  being  hoped  in  this  manner  to  reduce  the  surge  or 
oscillation  which  must  take  place  in  the  canal  above  the  lock  as  a 
result  of  drawing  off  the  large  volume  of  water  necessary  to  fill 
the  lock  chamber.  While  the  surges  are  still  noticeable,  they  are 
not  of  serious  moment.  Plate  No.  74  indicates  the  oscillation  of 
the  water  level  at  the  gauge  just  above  Pedro  Miguel  gates,  due  to 
the  operation  of  filline^  the  lock,  using  only  one  culvert.  Plate  No. 
75  shows  the  same  when  two  culverts  are  used.  The  effect  of  a 
lockage  at  Pedro  Miguel  is  noticeable  at  the  observation  station  at 
Juan  Mina,  a  distance  about  5  miles  up  the  Chagres  Kiver  from 
Gamboa,  or  about  13  miles  from  Pedro  Miguel  Lock. 

Emebgency  Dams. 

Dams  A  and  B  at  Gatun  were  completed  before  the  end  of  the 
last  fiscal  year,  but  the  final  acceptance  tests  had  not  been  finished. 
During  the  fiscal  year  the  two  dams  at  Gatun  were  accepted  as  com- 
plete, and  the  dams  at  Pedro  Miguel  and  Miraflores  were  finished 
and  accepted,  the  dates  of  completion  being  as  follows: 

Pedro  Miguel. — ^Dam  C,  September  16,  1913 ;  Dam  D,  October  17, 
1913. 

Mirafiores.—Dvim  E,  February  7, 1914;  Dam  F,  January  14, 1914. 

Dam  A,  the  east  dam  at  Gatun,  was  subjected  to  test  in  May, 
1914.  to  ascertain  how  much  water  would  pass  through  it  under 
the  rull  head.  The  dam  was  swung,  girders  and  gates  lowered,  and 
the  pipes  driven  to  close  the  spaces  between  the  ends  of  the  gates; 
the  upper  lock  was  then  filled  with  water  to  lake  level,  the  upper 
guard  gates  and  upper  operating  gates  were  opened,  with  the  inter- 
mediate and  lower  gates  of  the  lock  closed,  and  the  upper  lock  was 
emptied  through  the  culverts  until  the  water  level  was  below  the 
gaard-gate  sill.  This  brought  the  full  head  of  47}  feet  on  the 
emergency  dam,  which  was  found  to  have  a  leakage  of  950  cubic  feet 
per  second.  This  leakage  produced  no  dangerous  current  in  the  lock, 
and  it  would  have  been  quite  easy  to  close  any^  of  the  lower  gates 
in  the  face  of  the  stream.  Details  of  the  experiment  will  be  found 
in  the  report  of  the  electrical  and  mechanical  engineer.  Appendix 
A-1. 

The  work  of  the  emergency  dam^  subdivision  having  ended,  the 
force  was  disbanded  or  merged  with  the  division  of  erection  in 
January,  1914. 

Electrical  Division. 

This  division  was  organized  on  April  1,  1914,  under  the  super- 
visionL  of  Capt.  William  H.  Rose,  electrical  engineer,  assisted  by  Mr. 
Hartley  Kowe,  electrical  superintendent.  The  duties  comprise  all 
which  nad  prior  to  that  d&te  been  performed  by  the  electrical  sub- 
division of  the  mechanical  division.  They  indude  the  operation  and 
mainteoanoe  of  the  steam-driven  electnc-power  plants  at  Gatun, 
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Miraflores,  Empire,  and  Balboa,  and  of  all  substations,  transmis- 
sion, and  distribution  lines  connected  with  these  power  plants;  the 
operation  and  maintenance  of  the  air-compressor  plants  at  Elmpire 
and  Balboa;  the  construction,  operation,  and  maintenance  of  all 
building  and  street-lighting  systems  on  the  Canal  Zone,  except  the 
lighting  in  the  permanent  concrete  buildings  under  coniatruction  at 
Balboa  and  other  points;  the  operation  and  maintenance  of  the 
electric  cargo-handling  cranes  on  the  Panama  Railroad  pier  at 
Balboa;  the  installation,  operation,  and  maintenance  and  repair  of 
electrical  apparatus  of  all  kinds  upon  request  of  all  other  depart- 
ments and  divisions;  the  installation  of  ail  electrical  equipment  in 
the  new  Balboa  shops  of  the  mechanical  division;  the  construction 
of  permanent  underground  conduit  systems  for  the  permanent  towns 
of  the  Canal  Zone. 

In  addition  to  the  duties  above  mentioned,  the  electrical  division 
is  charged  with  the  design  of  overhead  and  underground  distribu- 
tion system  for  li^ht  and  power  for  all  towns,  and  of  all  street, 
yard,  wharf,  and  pier  lighting  systems,  and  on  April  16,  the  design 
and  construction  work  m  connection  with  the  lighting  and  power 
installations  in  the  permanent  concrete  buildings  bein^  erected  by 
the  supply  department  was  assigned  to  the  electrical  division.  The 
operation  and  maintenance  of  the  hydroelectric  station  at  Gatun 
and  of  the  substations,  transmission  and  distribution  lines  connected 
with  it  when  these  structures  should  be  completed  by  the  division 
of  erection,  were  also  assigned  to  the  electrical  division. 

DIVISION  OFFICE  AND  DESIGNING  FORGE. 

The  following  summary  shows  the  work  performed  by  the  de- 
signing' force  of  the  electrical  division  between  April  1  and  the 
close  of  the  fiscal  year: 

Preparation  of  plans  for  underground  conduit  system  for  the  Ancon-Balboa 
district. 

Preparation  of  wiring:  plans  for  the  following  permanent  buildings:  Two- 
family  quarters  (two  story),  Balboa  fire  station  and  commissary  warehouas 
at  Cristobal. 

Preparation  of  wiring  plans  for  the  various  buildings  at  the  Colon,  Darien, 
and  Balboa  radio  stations. 

Preparations  of  plans  for  the  revised  feeder  layout  for  Balboa  shops. 

The  drafting  force  also  assisted  in  the  inspection  of  work  in  the  field,  check- 
ing electrical  material  as  it  arrived,  and  contractors'  drawings,  preparing 
requisitions  and  specifications,  eta 

OPERATION  OF  POWER  PLANTS. 

The  new  hydroelectric  station  at  Gatun,  with  the  exception  of 
generating  unit  No.  3,  was  turned  over  on  June  18, 1914,  hj  the  divi- 
sion of  erection  to  the  electrical  division,  but  the  requisite  adjust- 
ments of  instruments,  governors,  etc.,  had  not  been  completed  by 
the  end  of  the  fiscal  year  to  a  degree  that  would  permit  of  the  sta- 
tion being  operated  regularly  under  load. 

The  operation  of  the  steam  stations  at  Gatun,  Miraflores,  Empire* 
and  Balboa  was  conducted  satisfactorily  during  the  year.  One  oi 
the  three  1,500-kilowatt  vertical  turbo-generator  sets  and  two  410- 
horsepower  water-tube  boilers  were  removed  from  the  Gatun  sta- 
tion for  installation  in  the  Miraflores  station.  The  work  of  setting 
up  the  new  unit  was  completed  about  June  1,  1914.    This  change 
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S'ves  the  Miraflores  plant  a  nominal  capacity  of  6,000  kilowatts, 
e  same  as  that  of  the  hydroelectric  station.  The  capacity  of  the 
Gratun  plant  is  decreased  to  8,000  kilowatts,  which  will  be  sufficient 
to  carry  the  load  at  the  Atlantic  end  of  the  canal,  including  the 
Gratnn  locks,  Cristobal  coaling  plant,  pumping  plants  at  Mount 
Hope  and  Agua  Clara,  and  the  lighting  at  Gatun,  Cristobal,  and 
Colon,  in  case  of  simultaneous  breakdown  of  the  hydroelectric  sta- 
tion and  the  transmission  line. 

The  following  table  shows  the  monthly  net  outputs  of  the  various 
stations  during  the  year : 


Date. 


1913. 

Ju^r^ 

Aamist 

BtpttnilMr. ...  ........... 

October 

Noivwnber 

1914. 

iry 

»ry 

fiS!!:::::::::::;::::::::: 

Imio 

Totil 


Steam-power  plants. 


Oatun. 


684,000 
643,886 
564,310 
679,205 
670,830 
630,486 


438,180 
550.279 
387,670 
660,912 
624,360 
611,360 


6, 824,  5(6 


Miraflores. 


1,066.620 
1,102,730 
1,132,660 
1,145,470 
980,330 
1,306,440 


1,514,880 
1,300,926 
1,650,926 
1,703,400 
1,785,200 
1,763,090 


16,352,732 


Empire. 


216,070 
260,600 
263,240 
267.340 
246,170 
227,130 


218,250 
176,865 
179,288 
104.074 
100,840 
103.030 


2,827,8n 


Balboa. 


7,920 
7,152 
14,386 
14,609 
24,702 
15,372 


16,888 
9.784 
6,733 
6,621 
7.303 
8,185 


138.143 


Hydro- 
electric 


Gatun. 


6,800 


6»800 


OPERATION  OF  AIB-OOMPRESSOR  PLANTS. 

The  air-compressor  plants  at  Empire  and  Balboa  were  operated 
satisfactorily  throughout  the  year.  The  Rio  Grande  plant  was 
operated  until  November  1,  1913.  These  plants  furnished  com- 
pressed air  for  the  excavation  work  in  the  Culebra,  Rio  Grande, 
and  Gold  Hill  districts;  for  the  mechanical  division  shops  at  Em- 
pire, Paraiso,  and  Balboa,  for  the  work  of  the  division  of  erection 
at  Pedro  Miguel  Locks,  for  Ancon  quarry,  for  the  excavation  work 
at  Sosa  Hill,  and  the  new  dry  dock  at  Balboa,  for  the  construction 
of  the  new  piers  and  other  terminal  improvements  at  Balboa ;  and 
for  numerous  pumps,  drills,  etc.,  operated  by  the  various  divisions 
for  miscellaneous  purposes.  The  following  table  shows  the  monthly 
outputs  of  the  air-compressor  plants  in  cubic  feet  of  free  air  com- 
pressed to  105  pounds  gauge  pressure: 


Data. 

Balboa. 

Empire. 

RioOraiida. 

1013. 
July 

900,010,804 
a00,766.100 
818.536,374 
946.344,833 
210,067,449 
SM),  404, 631 

9n6,072,2n 
177.496,119 
900,067,047 
228.568,806 
300.388.660 
312.030,510 

388.085,235 
388.337.990 
347.880.851 
998,038,738 
271,090.215 
964,900,365 

923.584.387 
197.125,283 
234.325.385 
146,315.124 
85..'n3.300 
83.850.454 

117.806.507 

AoflBit .^»,,,,T^.. 

124.460.160 

S^ptenber. 

97,385.878 
82,661.970 

Ooiober........ T.  ,-. 

M«T«nbiv       T    -- 

1914. 

Jmmurj...... 

Febmary 

Marob... r  r 

Aprfl 

fiKliiiii  II  .1 I 

JStiii    11  mil*     riri  : ::  :  . 

Total 

2,739,650.533 

2,008.000,166 

872,398,513 
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In  addition  to  the  above  the  electrical  division  and  its  predeces- 
sors operated  a  steam-driven  air  compressor  at  Oatun  for  the  divi- 
sion of  erection,  and  also  the  motor-driven  air  compressors  at  Gatun 
locks  and  Miraflores  locks,  which  were  transferred  to  The  Panama 
Canal  from  the  McClintic-Marshall  Construction  Co. 

MAINTENANCE  OF  BUILDING  AND  STREET  LIGHTING  SYSTEMS. 

The  usual  maintenance  and  repair  work  in  connection  with  house 
and  street  lighting  systems,  lamp  renewals,  etc.,  in  all  buildings  and 
towns  on  the  Canal  Zone  was  done  during  the  year. 

A  larse  amount  of  wiring  work  was  involved  in  the  taking  down 
of  wooden  quarters  and  other  buildings  in  the  various  towns  in 
the  Canal  Zone,  and  their  removal  to  and  reerection  in  the^  Ancon- 
Balboa  district.  A  total  of  178  buildings  had  their  wiring  and 
fixtures  removed,  and  were  later  rewired  on  account  of  such  moves 
during  the  fiscal  year. 

TRANSMISSION    AND    DISTRIBUTION    LINE    CONSTRUCTION    AND    MAINTE- 
NANCE WORK. 

The  removal  of  the  shops  from  Gorgona,  Las  Cascadas,  and  Em- 
pire and  the  erection  of  the  new  shops  at  Balboa,  together  with  the 
great  increase  in  the  electrical  load  at  the  latter  place,  due  to  the 
concentration  of  construction  work  in  that  vicinity,  necessitated  a 
large  amount  of  heavy  pole  line  work  during  the  year. 

In  February,  1914,  two  temporary  substations  were  completed,  one 
at  the  Mirafiores  power  plant  and  one  at  Balboa,  each  of  1,500  kilo- 
watt capacity  for  11,000-volt  transmission  between  these  two  places. 
A  wooden  pole  transmission  line  carrying  three  No.  4/0  three-phase 
circuits  was  constructed,  one  circuit  being  used  for  the  11,000-volt 
line  and  two  circuits  for  2^00-volt  lines.  By  June,  1914,  these 
circuits  were  loaded  to  capacity,  and  the  11,000-volt  line  was  trans- 
ferred to  the  west  side  of  the  new  permanent  transmission  line,  so 
as  to  release  an  additional  4/0  line  for  2,200-volt  transmission. 

In  May,  1912,  another  11,000-volt  transmission  line  with  1,500  kilo- 
watt transformer  installations  at  each  end  was  completed  between 
Mirafiores  power  plant  and  Cucaracha  for  the  suppfy  of  power  to 
the  relay  pump  ox  the  dredging  division  at  Cucaracha  slide  and  to 
the  booster  pumps  at  the  Gold  Hill  hydraulic  plant. 

Various  other  pole  line  additions  and  alterations  were  made,  and  in 
all  the  pole  line  construction  during  the  fiscal  year  amounted  to 
about  15  miles.  About  25  miles  of  pole  line  for  the  supply  of  power 
to  the  ran^e  lights  and  beacons  of  the  lighthouse  subdivision  were 
constructed  during  the  year,  the  lighthouse  subdivision  erecting  the 
poles  and  the  electrical  division  installing  the  wire  and  transformers 
and  connections  to  the  lights  and  beacons. 

Duplicate  2,200-volt  armored  cables  for  the  supply  of  power  to 
Agua  Clara  pumping  station  were  installed  between  that  station 
and  Gatun  substation. 

An  underground  4-duct  conduit  line  1,400  feet  long  was  built  at 
Pedro  Miguel,  connecting  the  new  telephone  exchange  at  that  place 
with  a  manhole  of  the  main  conduit  line  from  Mirafiores  substation 
to  Pedro  Miguel  Locks. 
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An  8-duct  bitumenized  fiber  conduit  line  with  concrete  manholes 
was  constructed  from  a  point  near  the  Tivoli  Hotel  to  the  new  ad- 
ministration building  at  Ancon,  and  a  12-duct  line  from  the  latter 
point  to  the  new  Balboa  substation  was  practically  completed.  The 
construction  of  another  8-duct  line  from  the  substation  to  supply 
the  new  town  site  at  Balboa  was  begun.  In  all,  12,900  feet  of  con- 
duit, having  83,000  feet  of  duct  incased  in  concrete  and  40  concrete 
manholes  were  completed  during  the  fiscal  year. 

ELECTRICAL  WORK  IN  PERMANENT  BUILDINGS. 

The  electrical  work  in  permanent  buildings  that  was  done  during 
the  fiscal  year  comprised  the  light  and  power  wiring,  installation  of 
metal  conduit,  panel  boards,  fixtures,  etc.,  in  the  new  administration 
building  at  Ancon,  20  concrete  4-family  quarters  at  Balboa,  and  the 
Ancon  commissary  building.  On  June  30  the  work  in  the  new  ad- 
ministration build.ing  was  approximately  90  per  cent  completed,  the 
twenty  4-family  quarters  55  per  cent,  and  the  Ancon  commissary  99 
per  cent  completed.  In  connection  with  this  work  108,900  feet  of 
metal  conduit  of  all  kinds  were  installed,  5,250  outlets,  and  48,100  feet 
of  wire. 

ELECTRICAL  WORK  IN  NEW*  BALBOA  SHOPS. 

This  work  comprised  the  removal  of  the  electrical  equipment  in 
the  shops  at  Oorgona,  Las  Cascadas,  and  Empire,  and  its  installation 
in  the  new  shoos  at  Balboa,  together  with  such  new  apparatus  as 
was  required.  t)n  account  oi  the  necessity  for  making  these  changes 
with  the  minimum  disturbance  to  the  work  of  the  shops,  extensive 
temporary  installations  of  lighting  and  power  circuits,  motors,  etc., 
had  to  be  made  in  practically  every  building.  There  are  in  all  28 
buildings  in  the  Balboa  shops  group.  The  permanent  electrical  work 
includes  the  installation  of  the  following: 

199  motors,  baving  an  aggregate  capacity  of  2,278  horsepower. 

10  power  transformers  having  an  aggregate  capacity  of  2,560  Idlowatt  volt 
amperes. 

7  lighting  transformers  having  an  aggregate  capacity  of  400  Idlowatt  volt 
amperes. 

SIJOO  feet  of  lead-covered  cable,  ranging  in  size  from  No.  6  to  760.000  dr- 
colar  mils. 

247.ee0  feet  of  wire. 

90,000  feet  of  metal  conduit,  ranging  in  size  from  |-inch  to  SHaches. 

809  receptacle  outlets. 

2^8  Incandescent  lamps  varying  In  size  from  40  watts  to  500  watts. 

99  Jnnction  and  panel  boxes. 

9  switchboards,  having  in  all  24  panels 

2  825-kllowatt  synchronous  motor  generator  sets. 

12  electric  traveUng  cranes,  aggregate  capacity  327  tons. 

1  turntable. 

1  transfer  table. 

Considered  as  a  whole,  the  electrical  work  in  the  new  Balboa  shops 
approximately  80  per  cent  completed  on  June  30. 


OPEKATION   AND   MAINTENANCE  OF   ELECmiC   CARQO-HANDLINO   CRANES. 

Thifl  work  comprises  the  operation  and  maintenance  of  eight  4-ton 
alternating-current  cargo-handling  cranes,  five  4-ton  direct-current 
and  one  20-ton  direct-current  French  crane,  all  on  the 
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Panama  Railroad  pier  at  Balboa.  With  the  exception  of  a  com- 
paratively small  amount  of  cargo  that  is  handled  by  ships'  tackle, 
these  eranes  handle  all  commercial  freight  that  crosses  the  Isthmus 
in  either  direction.  They  are  operated  17  hours  per  day — ^9  hours 
on  the  day  shift  and  8  hours  on  the  nieht  shift  The  total  number 
of  vessels  loaded  and  unloaded  during  the  year  was  418. 

MISCELLANISOUS. 

In  addition  to  the  work  outlined  above  a  number  of  miscellaneous 
jobs  were  completed  for  other  divisions  and  departments. 

Division  of  Municipal  Engineebino. 

This  division  was  created  July  16, 1913,  to  take  over  the  duties  of 
the  division  of  public  works  and  the  municipal  work,  which  had 
hitherto  been  done  by  the  three  construction  divisions,  each  under 
its  own  jurisdiction.  Durine  the  year  it  has  been  under  the  imme- 
diate charge  of  Resident  En^neer  George  M.  Wells,  assisted  by 
Supts.  E.  H.  Chandler  and  D.  E.  Wright,  and  Asst.  En^eer  W.  tf. 
Spalding.  It  is  organized  into  five  principal  subdivisions  or  dis- 
tricts; the  northern  district  in  charge  of  Supt.  Chandler;  the  south- 
em  district  in  charge  of  Supt.  Wright;  the  waterworks  for  the 
southern  end  of  the  canal  in  charge  of  Asst.  Engineer  Spalding;  the 

Surification  plants  and  water  supplies  at  present  in  charge  of  Mr.  E. 
.  Tucker,  acting  physiologist;  and  designs  imder  the  immediate 
supervision  of  the  resident  engineer,  with  Asst.  Engineer  T.  O. 
Morris  in  charge  of  the  drafting  room. 

For  details  of  the  work  accomplished  attention  is  invited  to  the 
report  of  the  resident  engineer,  attached  hereto  as  Appendix  A-2.  A 
feature  of  the  report  which  may  be  of  special  interest  is  the  change 
in  plan  for  the  new  water  supply  for  the  southern  end  of  the  canal. 
It  was  at  first  proposed  to  draw  from  the  Mirafiores  Lake  through 
a  pumping  station  at  the  lower  end  of  the  Caimito  Vallev,  the  water 
bemg  nltered  and  treated  with  hypochlorite  of  lime  at  the  filtration 

Slant  to  be  built  in  the  near  vicinity.  After  the  operations  of  the 
[iraflores  Locks  began  in  October,  1913,  a  rise  of  the  chlorine  content 
in  Mirafiores  Lake  was  noted.  It  soon  reached  a  point  which  necessi- 
tated measures  being  taken  to  relieve  the  situation,  as  the  boilers  in 
the  steam  plants  depending  upon  this  water  supply  were  in  danger. 
As  a  measure  of  immediate  relief  a  temporary  pumping  station  was 
located  on  the  upper  east  flare  wall  of  the  Pedro  Miguel  Lock  and 
water  was  pumped  through  the  existing  16-inch  main  to  the  intake 
of  the  Mirafiores  plant.  This  supply  of  water  from  the  Culebra  Cut 
reduced  the  salinity  of  the  distributed  water,  but  increased  its  tur- 
bidity to  a  marked  extent.  It  was  evident  that  permanent  relief  must 
be  sought  through  other  means.  Accordingly  plans  have  been  made 
to  draw  the  water  supply  for  the  Mirafiores  nitration  plant  from  the 
Chagres  Biver  just  above  Gamboa  bridge.  Order  has  been  placed 
for  the  material  necessary  for  a  pipe  line  from  Gamboa  to  Mirafiores 
and  work  on  the  pumping  station  at  Gamboa  is  now  under  wa^. 
The  increase  or  salinity  noted  in  the  Mirafiores  Lake  water  is  most 
Tobably  due  to  the  salt  water  climbing  up  through  the  lock  fii^ht  in 
process  of  locking.   When  an  up  lockage  is  made  the  water  m  the 
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upper  lock,  after  it  has  been  filled  from  Mirailores  Lake,  contains  a 
considerable  proportion  of  salt  water  derived  from  the  mixing  of  the 
relatively  fresh  water  in  the  upper  lock  with  the  salt  water  in  the 
lower  lock  in  equalizing  levels.  When  the  upper  gates  are  opened 
the  partially  salt  water  escapes  into  the  lake.  Through  continuous 
repetitions  of  this  process  an  equilibrium  would  finally  be  estab- 
limed  between  the  fresh-water  inflow  into  the  lake  and  the  salt-water 
contamination  through  up  lockages.  Before  reaching  this  equi- 
librium, however,  the  salinity  of  the  water  would  render  it  entirely 
unfit  for  industrial  use.  It  is  possible  that  the  chlorine  content  is  in 
part  due  to  the  saturation  of  its  bed  by  the  tidal  waters  which  reached 
it  before  the  lake  was  formed,  but  the  increase  in  salinity,  following 
immediately  after  the  lockages,  indicates  the  latter  as  the  more 
probable  source  of  contamination. 

Office  Engineer. 

The  usual  routine  work  of  preparing  maps,  charts,  diagrams,  etc., 
for  the  general  office,  the  compilation  of  construction  statistics,  and 
such  special  statistics  as  were  required  from  time  to  time  has  been 
continued  during  the  year.  The  general  map  of  the  canal  on  a  scale 
of  1/20,000  has  teen  completed  so  far  as  the  condition  of  construction 
work  permits,  and  a  sailmg  chart  of  the  canal  has  been  prepared  for 
the  lighthouse  division. 

During  the  year  the  printing  force  has  turned  out — ^blue  prints, 
518^50  square  feet;  white  prints,  135,593  square  feet;  brown  prints, 
21,^7  square  feet;  cloth  prmts,  590  square  feet.  The  work  has  been 
in  charge  of  Mr.  A.  B.  Nichols,  office  engineer,  assisted  by  Mr.  A. 
Raggi,  assistant  engineer,  and  the  necessary  drafting  ana  clerical 
force. 

Section  of  Meteorology  and  Hydrography. 

This  work  has  been  in  charge  of  Chief  Hydrographer  F.  D.  Will- 
son,  assisted  by  Asst.  Chief  Hvdrographer  H.  O.  Cornthwaite  and 
the  necessary  office  and  field  force.  For  details  of  the  work  per- 
formed attention  is  invited  to  report  attached  as  Appendix  A-3. 

Interest  attaches  to  the  change  in  conditions  which  have  been 
effected  during  the  year  by  the  filling  of  Gatun  and  Miraflores  Lakes. 
Between  June  27  and  December  27,  1913.  the  Gatun  Lake  level  rose 
from  -f"^-^  ^  +^*7;  since  the  latter  date  it  has  been  controlled 
by  the  spillway  gates  between  85.14  and  84.13.  Between  October  1 
and  November  10, 1913,  Miraflores  Lake  was  filled  from  -f  12  to  -|-51 : 
since  November  10  the  level  has  been  controlled  by  the  culverts  and 
the  spillway  gates.  Being  small,  the  level  of  the  lake  is  affected  by 
a  single  lockage.  At  the  close  of  the  year  it  was  kept  at  levels  vary- 
ing between  53.5  and  54.5. 

DISCHAROB  AT  THE  SPUXWAT. 

Measurements  of  the  discharge  of  the  Gatun  spillway  were  made 
on  SBTeral  occasions  during  the  year.    In  the  design  of  the  spillway 

the  Francis  formula  Q=CLH  was  used,  in  which  Q  is  the  quan- 
tity discharged  over  the  crest;  L  =  the  length  of  the  crest  con- 
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sidered ;  H  =  height  of  water  surface  in  the  lake  above  the  crest  of 
the  dam ;  and  C  =  a  constant,  assumed  in  the  design  as  3.2.  A  mean 
of  15  measurement  taken  during  the  year  gave  the  value  C  =  3.58. 
indicating  that  the  discharge  over  the  spillway  crest  wiU  be  slightly 
greater  than  was  contemplated  in  the  desi^.  The  spillway  was 
proportioned  with  the  intention  that  when  with  the  lake  level  +87 
the  discharge  of  each  gate  should  be  about  11,000  cubic  feet  per 
second. 

During  the  year  it  has  been  possible  for  the  first  time  to  deter* 
mine  by  observation  the  velocity  which  would  be  caused  in  the  canal 

Srism  at  Gamboa  by  floods  in  the  upper  Chagres.  As  yet  no  large 
ood  has  occurred  since  the  Gatun^  Lake  was  filled.  On  May  26) 
however,  with  a  discharge  at  Alhajuela  of  16,900  feet  second,  the 
velocity  at  Gamboa  bridge  was  0.653  mile  per  hour^  the  lake  level 
being  at  84.92  and  rising  to  84.98.  On  June  30,  with  a  discharge 
at  ^hajuela  of  20,050  &t  second,  the  velocity  at  Gamboa  bridge 
was  1.05  miles  per  hour,  with  the  lake  at  84.88  to  84.86. 

UBAKAGE   AT  SPUXWAY. 

In  December  before  the  spillway  gates  had  been  operated  and  in 
March  after  several  operations  of  the  ^ates,  measurements  were  made 
to  determine  the  leaki^e  at  Gatun  spiUwav.  The  mean  for  the  test 
in  March  showed  an  average  leakage  of  3.65  feet  second  for  49 
hours.  The  lake  level  was  at  about  84.6  during  the  December 
measurements  and  about  84.84  during  the  March  measurements. 

Measurements  have  also  been  made  of  the  leakage  through  the 
Stoney  valves  in  the  lock  culverts  at  Gatun.  There  was  shown  a 
leakage  through  one  pair  of  side-wall  valves  of  about  2.4  feet  second 
under  a  head  of  70.5  feet  measured  above  the  bottom  of  the  valves. 
The  leakage  of  one  pair  of  middle-wall  valves  was  about  3.5  feet 
second  under  a  head  of  60.5  feet. 

General  Surveys. 

The  work  of  the  section  of  general  survej[s  has  been  in  charge  of 
Mr.  O.  E.  Malsbury,  assistant  engineer,  with  the  necessary  force. 
It  consisted  in  setting  corner  and  grade  stakes  for  159  building 
lots  in  Colon  and  Panama,  setting  grades  for  fill  in  Colon,  ana 
making  other  surveys  for  miscellaneous  building  lots  where  re- 
quired ;  in  making  surveys  and  preparing  maps  of  estates  and  parcels 
of  land  in  dispute  before  the  joint  land  commission;  in  making 
surveys  and  inspections  of  estates  and  parcels  of  land  for  the  de- 
partment of  law ;  in  repairing  and  removing  Zone  triangulation 
stations;  and  making  surveys  and  maps  where  required  for  other 
departments  of  The  Panama  Canal  organization.  Locations  were 
made  for  the  radio  stations  to  be  constructed  by  the  Navy  Depart- 
ment; readings  taken  on  the  settlement  hubs  m  the  Gatun  Dam; 
and  the  necessary  work  done  in  connection  with  the  precise  level 
bench  marls  and  monuments  for  the  tide-gauge  registers  at  Colon, 
Gatun,  and  Miraflores.  A  considerable  amount  of  miscellaneous 
work  was  also  accomplished. 
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Division  of  Lighthouses. 

The  construction  and  placing  of  lights  and  beacons  was  continued 
during  the  year  in  charge  of  Asst.  Engineer  W.  F.  Beyer,  assisted 
by  Supervisor  Charles  Stubner.  With  the  exception  of  the  light 
on  the  west  breakwater,  all  the  aids  to  navigation  were  placed 
which  could  be  located  without  interference  with  construction.  The 
placing  of  the  remainder  was  held  in  abeyance  until  construction 
should  permit.  At  this  stage  of  the  work  the  division  was  turned 
over  for  operation  and  maintenance  to  the  Division  of  Canal  Trans- 
portation. 

Respectfully, 

H.  F.  Hodges, 
Engineer  of  Maintenance. 

Col.  George  W.  Goethals,  United  States  Army, 

Governor^  The  Panama  CanaL 
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APPENDIX  A-1. 
REFOBT  OF  THE  EIECTBICAL  AND  HECHARICAL  EITOINEEB. 


CuLEBRA,  Jrdy  18^  1914. 

Sib  :  I  have  the  honor  to  make  the  following  report  of  operations 
during  the  fiscal  year  ending  June  30,  1914,  on  work  performed  in 
Uiis  subdivision  of  your  office,  including  the  aesign,  inspection,  manu- 
facture, and  erection  of  electrical  and  mechanical  equipment  for  the 
operation  of  the  locks,  spillways,  and  canal. 

As  the  equipment  for  the  operation  of  the  locks  has  been  quite 
fully  descriDed  in  previous  reports,  the  greater  portion  of  this  report 
will  cover  the  actual  operation  of  the  machines  as  erected  and  put 
into  service. 

A  number  of  changes  have  been  made  in  the  designing  and  draft- 
ing-force personnel  during  the  past  y^ar,^  due  to  the  approaching 
completion  of  the  work.  Mr.  C.  C.  Coppin,  assistant  engineer,  re- 
signed July  6,  1913,  and  Mr.  C.  B.  Larzelere,  assistant  engineer,  re- 
signed October  26,  1913,  and  after  this  date  the  work  has  been  in 
charge  of  Mr.  C.  J.  Embree,  assistant  engineer.  The  inspection  of 
the  material  purchased  under  first-division  requisitions  in  tne  United 
States  has  been  continued  under  the  direction  of  Mr.  Frank  A. 
Browne,  assistant  engineer. 

The  erection  force  nas  been  under  the  direction  of  Mr.  Ernest  E. 
Lee,  superintendent  of  erection,  and  Mr.  F.  C.  Clark,  assistant 
superintendent  of  erection,  until  May  28,  when  Mr.  Clark  was  ap- 
pomted  superintendent  of  the  Pacific  locks,  Mr.  Lee  taking  over  tne 
entire  conisiruction  work.  Mr.  C.  P.  Fortney  resigned  as  mechanical 
supervisor  of  Oatun  Locks  and  Mr.  T.  H.  Jordan  resigned  as  me- 
chanical supervisor  of  the  Pacific  locks.  Mr.  T.  W.  McFarlane  and 
Mr.  F.  J.  Lewis  were  appointed  to  fill  the  respective  vacancies.  In 
the  erection  of  the  electrical  equipment  at  the  locks  Mr.  W.  R.  Hollo- 
way  and  Mr.  O.  A.  Balling  have  continued  as  electrical  supervisors 
of  the  Pacific  and  Atlantic  locks,  respectively.  Mr.  W.  R.  McCann 
has  continued  as  supervisor  of  the  work  in  connection  with  the 
hydroelectric  station,  Miraflores,  Balboa,  Gatun,  and  Cristobal  sub- 
stations, as  well  as  the  transmission  line.  The  testing  work  for 
the  Ghitnn  Ixxsks  was  in  charge  of  Mr.  S.  H.  Grauten,  testing  engi- 
neer, until  June,  when  he  resigned,  and  Mr.  E.  D.  Stillwdl  was 
appointed  testing  engineer  to  fill  the  vacancy.  Mr.  R.  H.  White- 
head, testing  engineer,  has  remained  in  charge  of  the  tests  for  the 
Pacific  locks.  Tne  local  inspection  of  equipment  was  accomplished 
by  Mr.  E.  C.  Smith,  inspector  in  charge. 
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ERECTION  WORK — CONCRETE. 

Between  June  30, 1913,  and  October  15, 1913,  the  first  division  was 
handling  only  a  portion  of  the  concrete  construction  work  of  the 
locks,  principally  in  connection  with  the  installation  of  lock-oper- 
ating machinery.  On  October  11,  1913,  the  chairman  and  cnief 
engineer  issued  a  circular  reading  as  follows: 

Effective  October  15,  1913,  the  Gatun  Locks,  exclusive  of  back  fill,  wiU  be 
transferred  from  the  Atlantic  division  to  the  first  division,  chief  engineer's 
office.  On  the  same  date  the  Pedro  Miguel  and  Miraflores  Locks,  exclusive  of 
the  back  fill,  will  be  transferred  from  the  fifth  division  to  the  first  division, 
chief  engineer's  office. 

Previous  to  June  30,  1913,  the  first  division  had  placed  35,927 
cubic  yards  of  concrete,  and  between  June  30  and  October  15  had 

E laced  22,354  cubic  yards.  Since  October  15,  1913,  the  first  division 
as  placed  a  total  of  21,004  cubic  yards  of  concrete,  or  a  total  of 
43,358  cubic  yards  in  the  past  fiscal  year,  a  grand  total  of  79,285 
cubic  yards  to  date. 

During  the  past  year  the  first  division  has  had  an  average  erection 
force  of  2,350  silver  and  371  gold  employees,  or  a  total  of  2,721  men 
employed  on  the  locks,  hydroelectric  station,  and  transmission-line 
construction  work.  The  maximum  weekly  force  consisted  of  3,830 
silver  and  508  gold,  or  a  total  of  4,338  employees  for  the  week  ending 
January  28,  1914. 

GATUN  HrDROELBCTRIC  STATION. 

The  construction  of  Gatun  hydroelectric  station  has  continued 
during  the  past  year,  the  building  and  equipment  being  turned  over 
to  the  permanent  operating  force  on  June  18,  1914.  As  jon  have 
been  advised  in  our  former  reports,  the  station  is  equipped  with  three 
2,500-kilowatt  volt  ampere  units,  each  generating  three-phase  cur- 
rent at  2,200  volts  and  driven  by  3,600-horsepower  Pelton  water 
wheels,  running  at  250  revolutions  per  minute.  The  station  is 
equipped  with  five  exciters — ^three  50-kilowatt  machines  direct  con- 
nected to  the  turbine  units  and  two  100-kilowatt  generators  direct 
connected  to  150-horsepower  induction  motors.  The  generators  are 
equipped  with  protective  reactance  and  the  necessary  switching 
equipment  for  main  and  auxiliary  buses,  and  a  total  of  24  outgoing 
feeders,  14  of  which  are  double-throw,  operating  in  either  the  main 
or  auxiliary  bus,  and  the  remaining  10  being  single-throw  and  con- 
nected to  either  the  main  or  auxiliary  buses.   - 

At  the  present  time  all  of  the  double-throw  feeders  are  in  servioe, 
four  of  them  being  connected  direct  to  Gatun  substation,  four  others 
going  to  Gatun  substation  via  manhole  10-B,  where  provision  has 
been  made  for  tapping  in  on  the  Gatun  steam  station.  This  makes 
a  total  of  eight  feeders  which  are  connected  to  Gatun  substation, 
the  remaining  six  being  used  for  supply  of  current  to  Gatun  locks. 
AH  14  outgoing  feeders  are  3/C,  4/0,  varnished  cambric-insulated, 
lead-sheathed  cables. 

TRANSMISSION-LINE  KATERIAL. 

December  19,  1912,  the  Washington  office  issued  the  circular  for 
the  material  and  equipment  of  the  Balboa-Cristobal  transmission 
line.    Under  date  of  July  8,  1913,  the  General  Electric  Co.  was 
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awarded  the  contract  for  the  electrical  material  for  the  complete 
equipment  for  four  substations — Cristobal,  Gatun,  Miraflores,  and 
Balboa.  Under  date  of  April  25,  1913,  the  Locke  Insulator  Manu- 
facturing Co.  was  awarded  the  contract  for  four  thousand  3-unit  sus- 
pension type  insulators  and  two  thousand  five  hundred  3-unit  strain- 
type  insulators  for  the  support  of  the  high-tension  lines.  On  March 
31, 1913,  the  United  States  Steel  Producte  Co.  was  given  the  contract 
for  furnishing  824  transmission-line  bridges,  as  well  as  the  copper- 
clad  ground  wire  and  2/0  stranded  copper  conductor  for  the  trans- 
mission lines,  and  on  September  11.  1913,  they  were  given  the  con- 
tract for  furnishing  and  erecting  tne  structural  steel  for  four  sub- 
station buildings. 

June  25,  1914,  a  contract  was  awarded  to  the  United  States  Steel 
Products  Co.  for  five  special  84-foot  towers,  to  be  delivered,  complete, 
by  August  25,  1914. 

GATUN  SUBSTATION. 

Excavation  for  Gatun  substation  was  started  on  November  26, 
1913,  the  steelwork  being  erected  by  the  contractor,  and  completed 
February  19, 1914.  The  erection  of  electrical  e(][uipment  in  the  build- 
ing has  been  governed  by^  the  progress  made  in  building  construc- 
tion, and  at  tne  present  time  the  substation  electrical  equipment  is 
37  per  cent  installed. 

The  building  is  of  steel,  poured  concrete,  and  concrete  block  con- 
struction, 75  feet  4  inches  by  129  feet  4  inches  outside  dimensions,  the 
equipment  being  installed  in  the  basement,  first,  mezzanine,  and 
second  floors,  fii  the  basement,  adjacent  and  parallel  to  the  long 
dimension  of  the  building,  an  air  tunnel  8  feet  deep  and  6  feet  broad 
is  installed  for  admitting  air  to  the  transformer  chambers.  The 
air  enters  through  a  grating  at  each  end  of  the  building,  and  outlets 
are  provided  into  each  power  transformer  compartment  located  on 
the  floor  above.  Additional  compartments  have  been  provided  in 
the  basement,  arrangements  bein^  made  for  the  installation  of  two 
storage  tanks  for  transformer  oil,  and  space  left  for  the  storage  of 
any  material  re<)uired  for  the  operation  of  the  plant. 

The  main  switchboard  is  located  on  the  first  floor  in  a  room  17  feet 
6  inches  by  89  feet.  The  switchboard  is  made  up  of  20  panels,  upon 
which  have  been  moimted  the  switches  and  mstruments  for  the 
remote  control  of  all  substation  apparatus.  At  each  end  of  the 
switchboard  room  are  the  stair  wells  to  the  mezzanine  and  second 
floors,  while  immediatelv  back  of  the  switchboard  a  room  is  provided 
for  a  small  shop,  an  oil  filter  and  compressor  room,  the  storeroom, 
an  office,  and  colored  men's  toilet  room.  The  other  side  of  the  build- 
ing, next  to  the  outside  wall,  is  space  allotted  to  the  transfer  of  the 
power  transformers  which  occupy  adjacent  compartments,  space 
being  provided  for  two  transformers  at  each  end  of  the  buildinc; 
and  two  lightning  arresters  of  the  aluminum  cell  type,  each  of  which 
occupies  a  compartment  near  the  center  of  the  builamg.  The  power 
transformer  equipment  of  this  station  consists  of  three  2,667  kilowatt 
volt  amperes,  3-phase  transformers,  the  building  being  provided  for 
the  installation  of  a  fourth  unit  at  some  future  date.  Each  trans- 
former is  of  the  self -cooled  type,  built  for  operation  on  a  2^00-voIt 
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3-phase  delta  system,  and  stepping  the  pressure  up  to  44,000  volts, 
3-phase,  star  connected,  grounded  neutral  system.  Each  trans- 
former is  mounted  on  a  truck  and  installed  in  a  compartment  17  feet 
by  19  feet  4  inches,  the  floor  space  occupied  by  the  transformer  being 
12  feet  7  inches  by  12  feet  7  inches.  The  front  of  the  transformer 
compartments  is  provided  with  steel  roller  doors,  in  this  way 
makmg  the  compartments  fireproof.  The  transformers  are  venti- 
lated by  obtaining  air  from  the  basement  tunnel  through  a  grating  in 
the  floor,  the  air  passing  over  the  cooling  coils  of  the  transformer 
and  up  to  the  ventilating  duct,  where  the  air  is  carried  to  the  exterior 
of  the  building. 

The  lightning  arresters  are  of  the  aluminum  cell  type  usually  used 
on  an  ungrounded  star  system  of  45,000  volts  and  are  installed  in 
compartments  of  the  same  size  as  those  occupied  by  the  transform- 
ers. In  order  to  allow  for  the  discharge  of  the  horn  gaps,  an  opening 
has  been  provided  just  above  each  arrester  in  the  second  floor. 

In  a  room  just  back  of  the  main  switchboard  a  small  air  compressor 
has  been  installed  which  will  be  used  for  cleaning  the  high-tension 
eouipment,  instruments,  insulators,  and  all  parts  of  the  installation 
wnich  might  be  harmed  by  an  accumulation  of  dust.  The  room  used 
for  the  air  compressor  also  contains  an  oil  pump,  filter,  and  drying 
oven.  This  equipment  is  required  in  order  that  the  oil  in  the  trans- 
formers may  be  Kept  as  free  of  moisture  as  possible. 

The  battery  equipment  consists  of  64  Manchester  cells,  the  battery 
having  a  capacity  of  160  ampere  hours  on  an  8-hour  discharge.  The 
cells  are  to  be  mounted  in  a  compartment  similar  to  that  used  at  the 
hydroelectric  station. 

The  second  floor  of  the  substation  is  divided  equally  between  the 
high  and  low  tension  switching  equipment.  That  portion  of  the  sec- 
ond floor  which  is  immediately  above  the  switchboard  is  taken  up 
by  the  2,200-volt  bus  compartments  as  well  as  the  switch  and  instru- 
ment compartments  of  the  outgoing  feeders.  The  substation  has  a 
capacity  of  20  outgoing  3-phase  feeders  of  a  capacity  of  300  amperes 
per  phase.  Arrangements  have  been  made  to  install  all  the  compart- 
ments at  the  present  time,  although  the  electrical  equipment  for  only 
14  feeders  is  being  installed,  allowing  for  a  future  extension  of  six 
3-phase  feeders. 

The  high-tension  switching  equipment  is  installed  upon  the  second 
floor  just  above  the  transformer  compartments.  The  present  arrange- 
ment provides  for  two  outgoing  44,000-volt  3-phase  lines,  each 
being  star  connected  with  a  grounded  neutral.  The  outgoing  44,000- 
volt  lines  are  carried  out  through  the  roof  by  means  of  roof  bushings 
to  the  transmission-line  taps. 

The  incoming  2,200-volt  cables  are  run  from  the  oil  switches  on 
the  second  floor  into  a  cable  and  conduit  passage  located  just  under 
the  second  floor  and  above  the  main  switchboard  room.  From  this 
cable  and  conduit  passage  the  cables  go  down  four  shafts,  two  at 
either  end  of  the  building,  and  into  the  large  manholes  which  have 
been  provided.  The  manholes  have  been  so  arranged  that  cables 
can  be  carried  in  or  out  of  the  building  from  any  direction. 

The  electrical  equipment  for  the  substation  has  cost  The  Panama 
Canal  $10.94  per  kilowatt  volt  ampere  of  capacity,  the  total  cost  of 
the  equipment  being  approximately  $90,965.62.  The  total  cost  of  the 
steelwork  used  in  the  erection  of  the  building  was  $31,997.60,  or  $3 
per  kilowatt  volt  ampere  of  ultimate  substation  capacity. 
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CRISTOBAL  SUBSTATION. 

Cristobal  substation  has  been  installed  with  the  object  of  caring 
for  the  power  requirements  of  the  coal-handling  plant,  the  Mount 
Hope  pumping  plant,  and  miscellaneous  power  requirements  in  the 
vicinity  of  Cristobal.  The  excavation  for  Cristobal  substation  was 
started  in  March  4, 1914,  the  erection  of  steel  following  the  construc- 
tion of  the  concrete  footings,  the  steelwork  being  completely  erected 
by  May  6, 1914.  This  building  differs  from  that  of  Gatun  substation 
in  the  fact  that  the  first  floor  is  made  entirely  of  reinforced  concrete 
beam  and  slab  construction,  made  necessary  by  the  fact  that  the  sta- 
tion is  built  on  '^  made  land."  It  was  also  necessarjr  to  install  a  sump 
Sump  in  the  basement  because  of  the  low  elevation  of  the  tunnel 
oor  (elevation,  0.0  feet).  The  substation's  ultimate  capacity  is  the 
same  as  that  of  Gatun,  the  present  electrical  installation  consisting  of 
two  2,667-kilowatt  volt  ampere  transformers  and  eight  2,200-volt 
8-phase  outgoing  feeders.  The  concrete  bus,  switch,  and  instru- 
ment compartments  for  16  outgoing  feeders  are  installed,  which 
should  allow  sufficient  reserve  for  future  growth. 

The  installation  of  the  electrical  equipment  in  Cristobal  substation 
is  approximately  7  per  cent  complete,  the  limiting  feature  being  the 
buildmg  construction  work.  The  electrical  equipment  in  this  sub- 
station will  cost  The  Panama  Canal  approximately  $12.83  per  kilo- 
watt volt  ampere  of  present  capacity,  the  total  cost  of  the  equipment 
being  $68,365.39. 

MIRAFL0RE8  SURSTATION. 

Miraflores  substation  has  been  installed  with  the  object  of  caring 
for  the  power  requirements  of  Miraflores  and  Pedro  Miguel  Locks, 
and  also  for  the  purpose  of  serving  as  a  step-up  transformer  station 
for  Miraflores  steam  plant.  This  lotion  is  practically  a  duplicate  of 
Gatun  substation,  except  that  the  switchboard  is  arranged  for  a  total 
capacity  of  16  outgoing  feeders,  equipment  being  installed  at  the 
present  time  for  12  feeders.  The  general  construction  of  the  building 
IS  also  slightly  different  from  the  other  stations,  as  arrangements 
have  been  made  for  the  accommodation  of  four  sets  of  generator 
leads  from  the  Miraflores  steam  station.  Concrete  compartments  for 
20  feeders  have  been  constructed,  although  the  electrical  equipment 
for  only  12  feeders  will  be  installed  at  me  present  time.  Concrete 
instrument  and  oil  switch  compartments  are  being  constructed  for 
four  2f667-kilowatt  volt  ampere  power  transformers,  three  trans- 
formers being  erected  at  the  present  time. 

The  foundation  excavation  work  was  commenced  October  29, 1913, 
and  completed  December  81,  1913,  the  steelwork  being  completely 
erected  by  March  9,  1914.  The  building  construction  has  been  con- 
tinued, the  electrical  equipment  being  installed  whenever  the  build- 
ing construction  work  would  permit.  The  erection  of  the  electrical 
equipment  is  22  per  cent  complete  and  is  progressing  satisfactorily, 
llie  electrical  ecjuipment  for  Miraflores  substation  (exclusive  of  that 
required  for  Miraflores  steam  station  connections)  cost  $88,629.49, 
or  a  cost  of  $11.08  per  kilowatt  volt  amperes  of  capacity. 
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BAIiBOA  SUBSTATION. 

Balboa  substation  was  located  primarily  for  the  purpose  of  supply- 
ing power  to  Balboa  shops,  the  air-compressor  plant,  dry-dock  pump- 
ing plant,  coal-handling  plant,  and  Ancon  pumping  plant,  as  well  as 
other  local  power  requirements. 

All  concrete  compartments  for  the  maximum  output  of  the  station 
are  to  be  erected,  although  feeder  equipment  is  being  installed  for 
only  14  three-phase  2,200- volt  circuits.  The  switchboard  is  equipped 
with  instruments  for  three  2,667-kilowatt  volt  ampere  power  trans- 
formers and  14  feeders,  blank  panels  being  provided  for  the  future 
installation  of  instruments  and  control  equipment  for  one  2,667- 
kilowatt  volt  ampere  power  transformer  and  two  additional  feeders. 

The  foundation  work  of  the  Balboa  substation  was  commenced 
April  27  and  completed  the  last  of  May.  The  steel-construction 
work  was  started  immediately  thereafter  and  completed  by  June  27, 
1914.  The  building  work  has  been  continued  by  the  supply  depart- 
ment, the  electrical  work  being  limited  by  their  progress.  Four  per 
cent  of  the  electrical  equipment  has  been  installed  up  to  the  present 
date,  our  work  being  confined  to  the  installation  of  a  very  small 
amount  of  conduit  required  in  the  first  floor,  and  the  erection  of  the 
air  compressor. 

The  total  cost  of  the  electrical  equipment  for  Balboa  substation  is 
approximately  $91,578.49,  or  a  cost  of  $11.44  per  kilowatt  volt 
ampere  of  capacity. 

DARIEN  SUBSTATION. 

In  order  to  supply  power  to  the  power  house  of  Darien  wireless 
station,  arrangements  have  been  made  to  install  a  small  substation 
of  400-kilowatt  capacity,  tapping  the  transmission  line  and  stepping 
the  voltage  down  to  440  volte,  tnree-phase,  delta  connected.  Speci- 
fications for  this  equipment  have  been  forwarded  to  the  general 
purchasing  officer. 

SUBSTATION   AT  GAMBOA. 

The  change  in  location  of  the  pumping  plant  from  Miraflores  to 
Gamboa  has  made  it  necessary  to  install  a  substation  at  the  latter 
location  bv  tapping  the  transmission  line.  An  addition  has  been 
made  to  the  pumpmg  plant  providing  for  the  installation  of  two 
500-kilowatt  power  transformers  and  the  necessary  electrical  equip- 
ment for  stepping  the  44,000- volt  transmission-line  pressure  down  to 
a  2,200-volt,  three-phase,  delta  connection  to  the  buses  of  the  pump- 
ing plant  A  tap  will  be  taken  from  the  pumping  plant  and  carried 
to  the  Gamboa  gravel  pit,  which  is  located  near  this  point,  the  gravel- 
handling  equipment  requiring  approximately  100  kilowatts.  The 
specifications  lor  the  necessary  equipment  for  the  Gamboa  substation 
have  been  issued  and  forwarded  to  the  general  purchasing  officer. 

TRANSMISSION -LINE  SYSTEM. 

Track-span  bridges. — ^Under  date  of  March  81,  1918,  the  award 
was  made  for  transmission-line  bridges  to  the  United  States  Steel 
Products  Co.     The  original  order  called  for  627  single  and  150 
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double  track  span  bridges,  the  order  being  changed  under  date  of 
May  16p  1913,  providing  for  the  manufacture  of  777  double-track 
span  bridges,  no  single-track  span  bridges  being  purchased  at  that 
tune.  Under  date  of  Au^st  23,  1913,  advantage  was  taken  of  the 
increase  clause  of  the  original  contract,  and  an  additional  order  was 
purchased,  consisting  of  27  double  and  20  single  track  span  bridges. 

The  installation  of  the  bridges  commencea  with  the  foundation 
excavation  of  bridge  17  of  mile  34  on  June  15,  1913.  The  first  steel 
tower  erected  was  at  bridge  12  of  mile  39,  the  erection  work  being 
completed  September  22,  1913. 

At  the  end  of  this  fiscal  year  a  total  of  814  towers  have  been  erected, 
794  of  them  being  double  and  20  single  track  span  bridges.  The  onlv 
towers  remainii^  to  be  erected  are  the  five  special  towers,  which  wiU 
be  reauired  at  Cristobal  and  Balboa  termmals,  and  one  bridge  at 
CristoDal.  In  the  construction  of  the  bridge  foundations  a  total  of 
7,580  yards  of  concrete,  280  tons  of  reinforcing  bars,  and  360  tons 
of  old  steel  rails  have  been  placed. 

Transmission  lines. — ^The  installation  of  track  span  bridges  at  this 
time  has  been  carried  out  with  the  primary  object  of  supporting  the 
two  44,000- volt,  three-phase  transmission  lines  which  will  span  the 
Is^imus.  The  secondarv  object  of  the  bridges  was  to  provide  for  the 
future  electrification  of  the  Panama  Railroad  should  traffic  condi- 
tions warrant  the  change  in  mode  of  operation. 

For  tibe  transmission  lines -bids  were  obtained,  and,  under  date  of 
March  31, 1913,  an  award  was  made  to  the  United  States  Steel  Prod- 
ucts Co.  for  furnishing  1,500,000  feet  of  No.  2/0  B.  &  S.  gauge 
stranded  copper  conductor  to  be  used  for  the  two  transmission  lines 
and  500,000  leet  of  ^-inch  copper-clad  wire  for  the  ground  wires  of 
the  lines,  the  total  contract  price  being  $132,055.03. 

The  orders  for  cable  and  wire  have  been  increased  from  time  to 
time,  the  total  amount  received  to  date  being  1,562,208  feet  of  2/0 
B.  &  S.  gauge  stranded  copper  and  512,065  feet  of  iV'^ich  copper-clad 
wire. 

Under  date  of  January  8,  1914,  the  installation  of  the  line  was 
started  at  mile  39,  bridge  15,  the  construction  work  advancing  toward 
Colon.  At  the  end  of  this  fiscal  year  a  total  of  44.46  miles  of  trans- 
mission line  (which  is  the  equivalent  of  1,408,443  feet  of  2/0  con- 
ductor cable)  has  been  erected.  The  line  remaining  to  be  installed 
consists  of  the  diort  links  connecting  each  end  of  the  lines  with 
Cristobal  and  Balboa  substations,  respectively. 

As  this  division  loaned  the  electrical  division  71,898  feet  of  the 
2/0  copper  conductor  for  the  Gold  Hill  11,000-volt  transmission  line 
and  45,450  feet  of  2/0  cable  has  been  used  for  making  connections 
between  the  A-inch  ground  wire  and  the^ound  plates,  there  remains 
approximately  36,417  feet  of  2/0  B.  &  S.  copper  cable  on  hand  for 
completing  the  terminal  connections  at  Balboa  and  Cristobal  sub- 
stations. 

Transmission-line  strain  and  suspension  insulators. — ^In  order  to 
support  tiie  transmission-line  conductors  it  was  decided  to  use  the 
strain  and  suspension  type  of  insulators.  Specifications  were  issued, 
and  under  date  of  April  25^  1913,  a  contract  was  made  with  the 
Locke  Insulator  Manufactunng  Co.  providing  for  the  purchase  of 
4^000  three-unit  suspension-type  insulators  and  2,500  three-unit 
strain-type  insulators,  at  a  total  contract  price  of  $114,520. 
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The  insulators  are  equipped  with  monel-metal  fittinirs,  the  porce- 
lain  parts  having  a  bro^n  gWe  finish,  the  general  construction  df  the 
units  being  the  same  as  that  used  in  general  high-tension  line  con- 
struction in  the  United  States.  Up  to  the  end  of  the  fiscal  year  a 
total  of  2,080  strain  and  3,813  suspension  insulators  have  beisn  in- 
stalled. This  will  leave  420  strain  and  187  suspension  insulators  for 
finishing  the  transmission  line  and  completing  the  installation  at 
Darien  and  Gamboa. 

LOCK  MACHINERY. 

Rising-stem  gate-vcive  machines^  mechanic^  equipment. — As  you 
were  advised  in  the  annual  report  tor  the  fiscal  year  ending  June  30, 
1913,  the  contract  for  114  rising-stem  gate-vidve  machines  was  made 
with  the  Wheeling  Mold  &  Foundry  Co.,  the  machines  bein^  de- 
livered complete  by  January  27, 1913.  The  erection  of  the  machines 
has  proceeded,  the  mechanical  installations  being  completed  on  the 
following  dates: 

Gatun,  56  rising-stem  gate- valve  machines,  November  22,  1913. 

Pedro  Miguel,  24  rising-stem  gate-valve  machines.  May  22, 1913. 

Miraflores,  36  rising-stem  gate-valve  machines,  December  30, 1913. 

Rising-stem  gate-valve  machines^  electrical  equipment. — ^The  elec- 
trical equipment  for  the  rising-stem  gate-valve  machines  was  pur- 
chased of  the  Greneral  Electric  Co.,  the  delivery  being  completed 
January  15,  1913,  the  installation  of  the  apparatus  being  completed 
on  the  xoUowing  dates : 

Gatun,  56  rising-stem  gate- valve  machines,  February  12, 1914. 

Pedro  Miguel,  24  rising-stem  gate-valve  machines,  March  30, 1914. 

Miraflores,  36  rising-stem  gate-valve  machines,  March  30, 1914. 

Operation. — During  the  last  fiscal  year  the  machines  have  been 
operated  under  various  load  conditions,  both  by  means  of  local  con- 
trol switches  and  remote  control  from  the  switchboards  in  the  control 
houses. 

With  the  report  of  last  year  I  submitted  an  analysis  of  the  opera- 
tion of  the  rising  stem  gate  valves,  and  also  submitted  an  outline 
predicting  the  operating  conditions  which  would  exist  with  the  valve 
breaking  the  seals  against  a  head  of  79  feet  of  water,  which  is  the 
worst  condition  under  which  they  will  operate.  Reierence  to  the 
data  submitted  at  that  time  will  indicate  that  it  was  expected  that 
the  machines  would  reauire  634  pounds  torque  at  l-ioot  radius 
under  these  conditions  oi  operation.  Tests  were  made  at  Miraflores 
Locks  with  one  of  the  valves  operating  under  variable  heads.  I  am 
attaching  hereto  plate  No.  76,  showing  the  torque  characteristics  of 
a  machine  operating  under  variable  heads  from  0  foot  to  52  feet, 
and  by  interpolation  you  will  note  that  the  torque  required  for  oper- 
ating the  machine  under  a  79-foot  head  will  be  approximately  684 
pounds,  or  within  7.3  per  cent  of  the  value  predicted  in  last  year's 
report.  However,  it  should  be  borne  in  mind  that  tests  on  a  larger 
number  of  valves  may  change  the  data  slightly. 

Operation  of  rising-stem  gate-valve  machines  under  fuU  head. — 
In  order  to  determine  whether  or  not  rising-stem  valve  machines 
would  vibrate  excessively  under  full  head,  and  also  to  note  the  opera- 
tion of  roller  trains  under  these  conditions,  arrangements  were  made 
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on  November  18, 1913,  to  make  a  test  on  rising-stem  valve  machines 
Nos.  248  and  249  at  Gatun  Locks.  The  first  test  was  made  with 
water  in  the  upper  lock  at  elevation  77.2  feet,  and  the  level  in  the 
middle  lock  at  13.9  feet,  which  mye  a  difference  in  head  on  the  two 
sides  of  the  valve  of  63.3  feet.  Kisin^  stem  valve  No.  248  was  opened 
mider  this  head,  the  time  of  operation  being  60  seconds.  Moderate 
vibration  was  noticed  in  the  east  roUer  train  rod,  and  the  chain  was 
apparently  under  some  strain.  The  west  roller  train  rod  mve  evi- 
dence of  vibration,  and  the  chain  was  apparently  not  under  great 
tension.  All  chains  and  sheaves  operated  properly.  A  moment 
later  the  same  valve  was  closed  with  a  difference  in  head  between 
the  two  locks  of  59.6  feet,  the  valves  operating  satisfactorily,  the 
vibration  of  the  parts  being  approximately  the  same  as  upon  the 
previous  stroke. 

The  next  operation  consisted  of  opening  rising-stem  valve  No. 
249,  the  difference  in  levels  being  53.3  feet.  A  vibration  was  noted 
in  the  west  roller  train,  the  chain  bein^  under  some  tension.  The 
east  roller  train  gave  no  evidence  of  being  under  any  considerable 
strain.  During  these  operations  it  was  noted  that  the  vibration  and 
strain  upon  the  roller  train  in  each  case  occurred  upon  the  side  far- 
thest away  from  the  center  line  of  the  culvert.  During  these  opera- 
tions a  graphic  ammeter  was  attached  to  the  incoming  power  lines 
to  the  macmnes  and  observations  were  obtained  for  the  opening  and 
closing  strokes  of  the  valves.  The  result  indicated  by  the  graphic 
ammeter  shows  that  the  load  is  practically  constant  for  the  full 
operation  of  the  valve,  the  duty  cycle  not  being  of  the  type  expected 
at  the  time  that  the  machine  was  designed.  (The  original  design 
appeared  to  indicate  that  the  torque  at  the  beginning  of  the  opening 
stroke  would  be  very  much  greater  than  that  required  near  the  com- 
pletion of  the  operating  cycle.)  The  curves  for  the  closing  stroke 
under  full  head  and  under  no  head  are  identical,  being  a  uniform 
flat  line,  the  value  in  each  case  being  the  same.  The  following  results 
were  obtained  for  the  operation  of  the  valves  under  the  various 
heads: 


opening  flBiii9-st«m  nlve  No.  248 . 
Closing  lising-stom  tsIto  No.  248... 
Oponlng  rl8inf«t«m  ▼»!▼•  No.  240 . 
nosing  rislng-8t«m  valye  No.  240... 


H«ad,in 
feet. 


63.3 

0 
60.6 

0 
63.8 

0 
40.6 

0 


Avenge 
amperes. 


148 

126 

84 

84 

144 

126 

00 

00 


Hone- 
power. 


M 

38 
18 
18 
40 
38 
10 
10 


Hotor 
torque 
pounds 
(feet). 


603 
424 
130 
180 
647 
423 
107 
107 


Poll  on 

CT08^ 

head. 


33,400 

23,600 

7.720 

7,720 

30,400 

23,600 

6,030 

6,030 


Under  the  above  tests  the  voltage  on  the  machines  was  238  and  the 
machine  efficiency  was  33J  per  cent. 

Cylindrical  valve  machines. — As  you  have  been  advised  in  the 
previous  reports,  the  Wheeling  Mold  &  Foundry  Co.  furnished  the 
cylindrical  valve  machines,  the  contract  date  for  delivery  of  the 
last  machine  being  January  1,  1913,  the  actual  delivery  being  Janu- 
arv  6,  1918.    The  actual  completion  of  all  mechanical  details  in  con- 
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nection  with  the  cylindrical  valves  was  accomplished  upon  the  fol- 
lowing dates  during  the  past  fiscal  year: 

Mecnanical :  Gatun,  60  cylindrical  valve  machines,  June  30,  1913 ; 
Pedro  Miguel,  20  cylindrical  valve  machines,  December  16,  1912; 
Miraflores,  40  cylindrical  valve  machines.  May  1, 1913. 

The  electrical  equipment  of  the  cylinorical  valves  was  purchased 
of  the  General  Electric  Co.,  the  contract  date  for  the  completion 
of  the  delivery  of  the  machines  being  January  81,  1918.  the  actual 
delivery  being  February  16,  1918.  The  control  panels  tor  the  ma- 
chines were  all  purchased  of  the  same  company,  the  contract  date 
for  complete  delivery  being  January  1,  1913,  tiie  actual  delivery 
being  completed  November  16,  1912.  The  limit  switches  were  pur- 
chased of  the  Cutler  Hammer  Manufacturing  Co.  So  far  as  the 
electrical  details  are  concerned  the  final  dates  of  completion  of  the 
cylindrical  valve  machine  installations  at  all  locks  were  as  follows : 

Electrical:  Gatun,  March  30,  1914;  Pedro  Miguel,  January  27, 
1914 ;  Miraflores,  February  27, 1914. 

AuxUiary  culvert  valve  machines, — ^The  electrical  and  mechanical 
details  for  the  auxiliary  culvert  machines  were  ordered  from  the 
same  manufacturers  that  furnished  the  cylindrical  valve  machines. 
There  are  a  total  of  12  auxiliary  culvert  machines  for  all  locks,  the 
mechanical  and  electrical  work  being  completed  on  the  foUowing 
dates: 


Mechanical 
work. 


Eleetiioal 


Qftton,  4  machines 

Pedro  Miguel,  4  machines 
MiraflareB,  4  machines 


Dec.  9,1913 
Mar.  as,  1913 
Apr.  18»1913 


Mar.  10,1914 
Mar.  5,1914 
Mar.  31,1914 


Guard-valve  machines, — ^Eighteen  guard- valve  machines  were  pur- 
chased of  the  Earle  Gear  &  Machine  Co.,  of  Philadelphia,  Pa.  They 
were  to  be  delivered  March  31,  1913,  the  actual  complete  delivery 
being  July  9,  1913.  The  motors  and  contractor  panels  were  pur- 
chased of  the  General  Electric  Co.,  and  according  to  the  contract  the 
motors  were  to  be  delivered  November  1,  1912,  the  date  of  complete 
delivery  being  February  26,  1913.  The  contractor  panels  were  to 
have  been  dehvered  October  1,  1912,  their  actual  complete  delivery 
being  February  16,  1913.  The  guard-valve  machines  have  all  been 
installed  complete  at  the  present  writing,  with  the  exception  of  a 
portion  of  the  electrical  work  at  Miraflores  Locks.  The  progress  of 
erection  at  all  locks  is  as  follows : 


Oaton .  6  machines 

Pedro  Miguel,  6  machines 
Miraflores,  6  machines . . . 


Mechanical 
work. 


Aug.  11,1913 
Sept.  25,1913 
June  13,1914 


Electrical 
work. 


Apr.  23,1914 

June  29,1914 

63  per  cent 

ccmtpleteL 


Teats  on  guard  valves, — Since  the  completion  of  the  machines  a 
number  of  tests  have  been  made  to  determine  whether  or  not  they 
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would  operate  satisfactorily  as  originally  designed.  It  was  found 
necessary  to  make  a  number  of  changes,  the  most  important  ones  be- 
ing^ as  follows: 

Owing  to  the  fact  that  the  roller  trains  were  connected  into  the 
operating  mechanisms  by  means  of  chains  run  over  pocketed  sheaves, 
their  operation  was  found  to  vary  slightly  from  the  theoretical  con- 
ditions of  the  design.  Arrangements  were  made  to  remove  the  pock- 
eted sheaves  from  the  main-lme  shsLfting  and  connect  the  chains  in 
on  the  counterweights  in  such  a  manner  that  their  movement  would 
be  positively  controlled  hj  the  raising  or  lowering  of  the  counter- 
weights during  the  operation  of  the  machines.  As  the  weight  of  the 
roller  train  was  approximately  5,000  pounds,  this  placed  a  slight  ec- 
centric load  upon  the  counterweight  and  it  was  found  necessary  to 
provide  guide  shoes  for  the  weights  in  the  counterweight  pits. 

The  guard  valves  are  driven  by  means  of  a  motor  which  is  elec- 
trically a  duplicate  of  the  miter  gate  moving  machine  motor,  with  a 
worm  and  worm  wheel,  pinion,  and  spur-gear  drive  to  the  pocketed 
sheaves  on  the  main  shaxt.  The  pinion  shaft  driving  the  main  spur 
gear  was  not  provided  with  an  outboard  bearing,  which  it  was  found 
necessary  to  add.  The  installation  of  this  outboard  bearing  overcame 
the  tendency  of  the  pinion  to  get  out  of  line  with  the  main  spur  ^ear. 

Tests  upon  ^ard  valve  machines  306, 307,  and  308  at  Pedro  Miguel 
Locks  on  April  17, 1914,  indicated  that  the  leakage  of  all  three  valves 
is  approximately  7  cubic  feet  per  second  when  the  valves  are  operat- 
ingunder  a  30- foot  head. 

While  operating  the  guard-valve  machines  under  variable  heads 
the  foUowmg  power  consumptions  were  noted  upon  machines  No. 
806,  No.  807,  and  No.  308  at  Pedro  Miguel : 


Now  908,  nm  No.  1, 30-foot  head. 
Now  a07,  nm  Na  1,  28-foot  head. 
Now  aOB.  nm  No.  1.  24-foot  hnA. 
Now  aOB,  run  No.  3,  ao-foot  head. 


Opening 
Talye. 


Ampera. 

eo 

41 
fiO 
fiO 


dosing 
valve. 


Amperei, 
85 
37 
40 
26 


During  the  above  tests  the  pressure  upon  the  motors  was  120  volts, 
the  maximum  current  demand  being  60  amperes.  The  horsepower 
output  of  the  motor  was  14.2,  and  as  the  motor  operated  at  450  revo- 
lutions per  minute  the  actual  torque  upon  the  motor-driving  shaft 
was  approximately  165  pounds  at  1-foot  radius.  With  the  motor 
opera tmg  under  220  volts,  the  starting  torque  is  approximately  1,200 
pounds,  and  as  the  toraue  is  proportional  to  the  square  of  the  voltage 
the  motor  was  actually  operating  with  a  starting  torque  of  300 
pounds  at  1-foot  radius  with  the  pressure  at  120  volts. 

As  usual,  the  testing  force  made  an  analysis  of  the  machine,  ob- 
taining a  detail  check  upon  all  dimensions  of  the  equipment  as  in- 
stalled. Any  variations  from  the  dimensions  theoretically  desired 
were  corrected  before  the  machines  were  turned  over  to  the  operating 
force. 

Miter  gate-moving  machines. — ^AU  of  the  parts  for  the  mechanical 
and  electrical  installation  of  the  miter  gate-moving  machines  were 
delivered  complete  during  the  last  fiscal  year.     During  the  fiscal 
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year  ending  June  30,  1914,  the  erection  of  the  machines  has  been 
completed,  the  dates  of  completion  being  as  follows : 


Mechanicftl 
work. 


Electrical 
wcrk. 


Ofttun,  40  machines 

Pedro  Miguel,  34  machines. 
Miraflores,  28  machines. . . . . 


Dec.  23,1913 
Dec.  9,1913 
Jan.  10,1914 


Feb.  28,1914 
Mar.  28,1014 
May  28,1914 


Miter  gate-moving  machine  teats. — After  the  completion  of  the 
miter  gate-moving  machines  a  large  number  of  tests  were  made  to 
determine  the  conditions  under  which  the  most  satisfactory  opera- 
tion might  be  obtained.  Perhaps  the  most  interesting  of  these  tests 
were  those  which  were  carried  out  at  Gatun  in  January,  1914.  The 
purpose  of  these  tests,  to  be  described  hereinafter,  was  to  determine 
what  reduction  of  power  and  of  force  would  result  from  the  non- 
simultaneous  operation  of  two  ^tes.  The  gates  selected  for  the  test 
were  the  intermediate  gates  Nos.  31  and  32  of  the  upper  lock  at 
Gatun.  The  water  upstream  from  these  gates  is  confined  by  operat- 
ing gates  Nos.  35  and  36  and  on  the  downstream  side  by  rates  Nos. 
23  and  24.  This  makes  a  chamber  of  358  feet  above  and  731  feet 
below  the  gates  which  were  being  operated.  During  the  test  rising 
stem  valves  255  and  254  were  left  open  throughout.  One  test  was 
made  to  determine  the  effect  of  the  gate  operation  with  the  valves 
closed,  but  it  was  found  that  the  effect  was  inappreciable  owing  to 
the  low  heads  involved.  The  teste  were  first  made  with  gate  No.  32 
lagging  by  intervals  of  0  to  120  seconds,  and  agaii}  with  gate  No. 
32  leading  by  the  same  intervals.  Eeadings  were  taken  on  gate 
No.  32  oi  the  strut  pressure  and  of  the  voltage  at  the  motor,  the 
motor  current  being  recorded  by  means  of  a  graphic  ammeter.  The 
first  cycle  was  made  by  the  gates  sterting  simultaneously  and  was 
followed  by  allowing  gate  No.  32  to  lag  by  intervals  of  10,  20,  30, 
40,  60,  and  120  seconds.  The  resulte  of  the  current  duty  cycle  of  these 
operations  are  shown  upon  plate  No.  77  for  the  opening  stroke  and 
plate  No.  78  for  the  closing  stroke.  A  similar  series  of  teste  were 
then  made  with  gate  No.  32  leading  by  similar  intervals.  The  resulte 
of  the  opening  strokes  for  this  series  is  shown  on  plate  No.  79,  and  the 
resulte  for  the  closing  strokes  are  shown  on  plate  No.  80.  The  maxi- 
mum current  values  of  the  duty  cycles  for  opening  and  closing  the 
gates  with  various  leads  and  lags  are  shown  upon  plates  Nos.  81  and 
82.  It  is  seen  from  these  curves  that  the  maximum  value  of  the  cur- 
rent is  reduced  as  the  time  intervals  between  the  starting  of  the  gates 
is  increased  in  either  lagging  or  leading  direction.  Several  teste  were 
made  under  these  conditions,  but  it  was  found  that  the  results  varied 
considerably,  due  to  surges  of  the  water  in  the  locks.  It  is  believed, 
however,  that  the  curves  indicate  the  maximum  values  which  will 
occur  under  the  conditions  specified.  For  the  closing  strokes  it 
appears  that  the  gate  lagging  n:om  5  to  10  seconds  requires  a  greater 
maximum  current  than  would  result  with  simultaneous  operation. 
It  is  probable,  however,  that  a  greater  number  of  tests  would  have  to 
be  made  in  order  to  eliminate  completely  the  possible  effect  of  surges 
in  the  lock  chamber.  The  maximum  values  of  the  pressure  of  the 
strut  spring  for  various  lags  and  leads  of  the  gate  operation  are 
shown  upon  plate  No.  83  for  the  opening  stroke  and  upon  plate 
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No.  84  for  the  closing  stroke.  It  is  seen  that  the  force  in  the  strut, 
as  indicated  by  the  pressure  of  the  strut  springs,  decreases  rapidly 
as  the  interval  of  tne  lag  and  lead  is  increased.  The  curves  of 
maximum  current  values  of  the  strut  show  that  the  greatest  reduc- 
tion of  power  occurs  for  intervals  within  the  first  30  seconds,  and  a 
very  considerable  reduction  is  obtained  in  the  first  20  seconds.  The 
following  table  will  indicate  the  maximum  values  for  these  two  cases, 
the  values  for  zero  interval  and  120-second  interval  being  added  for 
comparative  purposes. 


Secondii. 

Mftzlmnm 

Motor 
amperes. 

Torque 
pounds. 

Maxlnram  gtrnt 
oonprMBioo. 

IndMB. 

Pomids. 

OnMihw  fftn>V4  with  iMnrfnir  init^ . . 

0 

20 

80 

120 

0 

20 

80 

120 

0 

20 

30 

120 

0 

20 

80 

120 

160 

102 

82 

82 

160 

117 

108 

82 

170 

120 

112 

03 

170 

85 

84 

84 

700 
400 

840 
340 
700 
480 
440 
840 
700 
400 
460 
340 
760 
300 
800 
800 

2.25 

1.60 

.85 

.10 

2.25 

1.60 

1.03 

.72 

2.25 

L20 

LOO 

.66 

2.25 

.76 

.45 

185,000 

188,000 

87,000 

84,000 

185,000 

183,(XI0 

80,000 

78,000 

185.000 

Oneniiiff  itrokA  witti  leftdiiue  rat« 

Ooiiinr  fft^p^^  with  lanrtiur  ratv 

rioiriiiff  sfrnkA  with  Iflftdfaiir  gftto .  ^  ^ , 

111,000 
87,000 
78,000 

186,000 
80,000 
60,000 

The  results  of  all  tests  show  in  a  striking  manner  the  advisability 
of  reducing  the  duty  of  the  motor  and  the  forces  of  the  machine  by 
starting  one  gate  ahead  of  the  other  by  an  interval  which,  under 
the  conditions  observed,  would  be  approximately  20  seconds.  The 
benefit  derived  from  the  delayed  operation  of  one  gate  results  from 
the  fact  that  when  one  gate  only  is  operating  during  the  critical 
period  when  the  gates  are  near  the  mitered  position,  the  entire  area 
of  the  chamber  is  available  for  the  storage  of  water  displaced.  The 
difference  of  head  against  which  the  gate  operates  is,  therefore,  ap- 
proximately one-half  of  that  which  would  exist  in  the  simultaneous 
operation  of  the  gates.  The  phenomena  is  most  striking  for  the  high 
intermediate  ^ates.  It  is  believed  that  the  condition  could  be  bet- 
tered by  altering  the  shape  of  the  upstream  side  of  the  sill. 

Miter  gate-forcing  machines. — ^Tne  miter  gate-forcing  machines 
were  purchased  of  the  Wheeling  Mold  &  Foundry  Co. ;  the  motors, 
limit  switehes,  and  contactor  panels  were  purchased  of  the  General 
Electric  Ck>.,  all  material  being  delivered  in  the  fiscal  year  ending 
June  30, 1918. 

The  erection  of  the  machines  has  progressed  with  the  completion 
of  the  gates.  A  total  of  46  machines  were  purchased,  the  mechanical 
and  electrical  erection  being  completed  as  follows : 


I^rk. 


(Htfaa 

Ptodro  Miffuel 

Total.. 


Namb«r 
ofma. 
chines. 


20 
12 
11 


44 


Mechanical 

eractkmooiiK 

pleted— 


Jan.  16,1814 
Jan.  12,1814 
Feb.  11,1814 


Eleotrioal 

eraetlonooni- 

pleted- 


Feb.  14,1814 
Mar.  27,1814 
Mar.  98,1814 


Miter  orcfaiff  machlnea 
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Tests  on  rndter  gate-forcing  macMnes. — ^The  jaws  of  the  miter  forc- 
ing machines  are  set  so  that  a  clearance  of  one-fourth  inch  is  obtained 
between  the  pin  and  jaw  of  the  machine.  Complete  tests  were  made 
in  the  States  as  to  the  satisfactory  operation  of  the  machines  under 
maximum-load  conditions  and  a  routine,  test  of  the  machine  indi- 
cates that  while  running  light,  the  load  requirements  are  approxi- 
mately as  follows: 


Operation. 


Antpsm. 


Honepowsr 

output  of 

motor. 


Poondfl 
torquoatl- 
fDotndlos. 


Opening  Jaw, 
Closing  Jaw.. 


16.-13 
15.39 


S.7 
4.3 


32 

38 


The  values  of  horsepower  and  torque  as  referred  to  above  were 
obtained  from  motor  characteristics  of  the  machine.  For  aU  practical 
purposes  the  power  required  for  opening  and  closing  the  jaws  is 
the  same  when  the  machine  is  running  light. 

Towing-track  material. — ^All  of  the  towing-track  material  pur- 
chased under  the  original  orders  was  delivered  previous  to  tfune 
30, 1913. 

Ra/ik  trwck. — During  the  year  tests  have  brought  out  the  fact  that 
it  will  be  necessary  to  provide  additional  rack  sections  at  the  top  and 
bottom  of  all  inclines  at  all  locks.  For  this  purpose  we  have  arranged 
to  have  the  Balboa  shops  make  up  606  feet  of  additional  rack  section. 

The  progress  of  erection  made  up  to  and  including  June  30,  1914, 
is  as  follows : 

[Rack  track  in  1-foot  unitsll 


Gftton  Locks,  22,182  fee .  of  rack  section,  (99.87  per  cent 
complete  to  date): 

During  year 

To  date 

FMro  Miguel  Locks,  13,823  fset  rack  section  (99  per 
cent  complete  to  date): 

During  year 

To  date 

Mlraflores  Locks,  18,300  feet  rack  section  (98.8  per  cent 
complete  to  date): 

During  year 

To  date 


Dis- 
tributed. 


906 
23,183 


1,086 
13,712 


3,894 
18,144 


Laid. 


1,182 
23,182 


1,618 
13,706 


4,007 
18,144 


Frosen. 


3,438 
22,183 


3,901 
13,696 


8,160 
18,144 


Com- 
pieted. 


4,083 
33^  US 


3,901 
18,690 


9,104 
18^144 


From  the  above  tables  it  is  noted  that  99.8  per  cent  of  the  54,365 
feet  of  rack  section  required  for  all  locks  is  completed. 

Conductor  slot  material. — ^The  progress  of  the  work  of  installing 
steel  and  copper  conductor  rails,  insulators,  brackets,  and  cover 
plates  is  indicated  by  the  following  table : 


Oatun. 


Pedro 
ICigueL 


Wa^r 


fiteel  bar  durine  year. . 
Copper  bar  durmg  year 

Total 

fiteel  bar  to  date 

Copper  bar  to  date 

Total  to  date.... 


4,967 
7,618 


8,436 
13,826 


6,414 
16,818 


12,485 


31,760 


18,103 
26,981 


15,097 
21,196 


22,232 

10,664 
17,508 


45,084 


36,203 


28,162 
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Daring  the  past  year  there  has  been  installed  a  total  of  56,477 
feet  of  conductor  slot,  or  a  total  of  109,539  feet  to  date,  comprising 
the  requisite  material  for  completing  the  conductor  slots.  Owine  to  a 
shortage  of  material,  it  has  been  necessary  to  place  an  order  lor  a 
small  amount  of  additional  material,  most  of  which  will  be  installed 
on  the  approach  walls  at  Miraflores. 

Conductor  slots. — ^The  procedure  followed  in  installing  the  conduc- 
tors in  the  conductor  slots  has  been  to  use  the  copper  tee  rails  upon  all 
towing  tracks,  inclines,  and  crossovers,  the  steel  conductor  being  used 
upon  the  return  tracks  only.  Tests  made  upon  the  towing  locomo- 
tives indicate  that  the  design  of  the  conductor  slot  material  will  take 
care  of  every  load  requirement  of  the  machines,  the  voltage  regula- 
tion being  quite  satisfactory  under  every  condition  of  operation. 

Crossovers  and  turnouts. — ^The  installation  of  single  and  double 
crossovers  and  turnouts  has  been  completed  during  the  past  year,  as 
follows : 

Oatun  Locks,  completed  March  2, 1914;  Pedro  Miguel  Locks,  com- 
pleted January  28, 1914 ;  Miraflores  Locks,  completed  May  2, 1914. 

TOWING  LOCOMOTIVES. 

Under  date  of  May  24,  1913,  a  contract  was  entered  into  with  the 
General  Electric  Co.  for  furnishing  40  towing  locomotives  of  their 
design  and  manufacture.  The  total  contract  price  for  the  machines 
was  $527,015,  the  first  locomotive  to  be  delivered  January  15,  1914, 
and  four  locomotives  to  be  delivered  each  month  thereafter.  Twenty- 
one  locomotives  have  been  delivered  to  date  and  appear  to  be  operat- 
ing satisfactorily. 

I  am  attaching  a  curve  (plate  No.  85)  showing  the  current  duty 
cycle  for  one  locomotive  ascending  and  descending  the  west  side  wall 
incline  at  Miraflores. 

Distribution  of  locomotives. — ^The  original  plan  of  distributing  the 
locomotives  at  the  locks  was  as  follows : 


LookwBlls. 

West. 

Center. 

EMt 

Total. 

Q^ltm  ^  ^  ,, 

4 
2 

4 

8 

4 
8 

•4 
3 

4 

16 

pMifM  mIcuaI 

g 

Mlfmfliw^      

10 

As  this  distribution  did  not  provide  for  six  locomotives  on  one 
lock  at  Pedro  Miguel,  arrangements  are  being  made  to  distribute  the 
machines  as  follows: 


Lock  walls. 

Weit 

Center. 

Eart. 

Total 

O^tnB.. 

4 
3 
3 

8 

a 

7 

4 
S 

4 

16 

p«droMipiel 

KInfloiW ....,                .,            --- 

10 
14 
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SPIIiLWAY-GATB  MAGHINE8. 


The  spillway-gate  machines  were  all  delivered  during  the*  fiscal 
year  ending  June  30, 1913,  the  dates  of  completion  for  the  mechanical 
and  electrical  erection  being  as  follows : 


Lock. 

Number 

of 
machineB. 

ICecbanlcal 

work 
completed— 

Electrical 

work 

completed— 

G*tlin. r ...,.-. T . , 

14 

8 

Sept.  28, 1913 
Oct.   13,1913 

Dec  18,1913 
June    5,1914 

Miniflorra.. 

Twenty-two  machines  completed  June  5, 1914. 

Tests  and  operation. — ^The  spillway  gates  at  Oatun  have  all  been 
operated  under  full  head,  although  only  seven  gates  have  been 
opened  at  one  time.  Their  operation  has  been  satisfactory,  the 
gates  being  operated  from  the  switchboard  in  the  hydroelectric 
station. 

LOCK  TRANSFORMER  ROOM  EQUIPMENT. 

Practically  all  the  material  for  the  transformer  rooms  was  re- 
ceived in  the  fiscal  year  ending  June  30,  1913,  the  erection  work 
having  the  following  status  at  the  present  time : 


Gatun,  16: 
During  year 
To  date 

Pedro  Miguel,  8: 
During  year 
To  date 

lOraflores,  12: 
During  year 
To  date 


Installed. 


Power 
trans- 
formers. 


17 
32 

14 
16 

1 
24 


Light 
trans- 
formers. 


4 
16 

4 

8 

12 
12 


Oil 
switch 
bank. 


5 
16 

6 

8 

12 
12 


Low- 
tension 
switch- 
board. 


6 
16 

6 
8 

11 
12 


Bus 
barsin- 
staUed 
and 
con- 
nected. 


6 
16 

5 
8 

12 
12 


Bells  bistalled 
and  connected. 


Low 
tension. 


16 
16 

8 
8 

12 
12 


High 
tension. 


16 
16 

8 
8 

12 
12 


Electrical 
work. 


Started. 


16 
16 

4 
0 

10 

8 


Com- 
pletad. 


0 
0 

0 
8 

4 

4 


Two  power  transformers  in  each  room. 

Special  transformer  room  equipment. — In  order  to  provide  for 
the  lock-control  boards  some  special  transformers  and  switching 
equipment  similar  to  that  used  in  the  main  transformer  rooms  were 
purchased.  The  lock-control  boards  require  25-cycle  single-phase 
current  at  two  pressures,  namely,  110  and  230  volts.  The  110-volt 
pressure  is  used  for  supplying  current  to  all  indicating  lamps  and 
mechanisms,  the  230- volt  pressure  being  used  for  the  control  circuits 
to  contactor  panels  in  the  lock  tunnels.  Gatun  control  board  being 
the  largest,  was  taken  as  a  standard,  its  power  requirement  under 
the  worst  condition  being  approximately  10  kilowatt  volt  amperes 
at  230  volts  and  56  kilowatt  volt  amperes  at  110  volts.  The  trans- 
former used  has  a  capacity  of  66  kilowatt  volt  amperes,  a  110  and 
120  volt  set  of  windings  being  connected  in  series  with  taps  taken 
out  for  the  specified  pressures. 
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In  order  to  provide  for  interchangeability,  all  transformers  for 
all  locks  are  of  the  same  size,  two  machines  oeing  installed  adjacent 
to  each  lock-control  house.  The  switch  bank  used  in  connection 
with  the  transformers  is  made  of  six  oil  switches,  each  switch  bank 
being  a  standard  transformer  room  oil  switch  bank,  modified  to  suit 
the  conditions.  At  the  present  time  the  work  upon  the  rooms  is 
practically  complete  at  all  locks. 

INSULATED  CABLE. 

The  total  amount  of  cable  on  order  received  and  installed  up  to 
the  end  of  the  present  fiscal  year  is  2,659,403  feet,  of  which  1,531,528 
feet  is  lead  sheathed  and  1,127,875  feet  is  rubber-covered  double-braid 
wire  and  cable.  All  cable  has  been  received  except  40,500  feet  of 
No.  6  rubber-covered  double-braid  wire,  the  delivery  beinc  99  per 
oent  complete.  To  date  1,462,684  feet  of  lead-covered  cable  nas  been 
pulled  into  the  ducts  and  911,816  feet  of  rubber  covered  has  been 
used  for  the  conductor  slot  feeds,  control  connections,  etc. 

The  following  table  will  give  an  idea  of  the  amount  of  wire  and 
cable  installed: 


FMt  Installed. 


Ko.  6B.  A. 8. 1/0 rubber insl. ld.8heathed 

10  B.  A.  8. 1/c  rubber  insl.  ld.8heathed 

6B.  4(8. 1/0  Ttt.  cambric  Id.  sheathed 

OB.  dk  8. 1/c xnbber  insl.  double  brded 

10  B.  4(8. 1/c  rubber  insl.  double  brded 

12B.  A  8. 1/0  rubber  insl.  double  brded 

3  B.  A  8. 1/c  rubber  insl.  Id  sheathed 

3B.  A  8.1/0  var.  cambric  Id.  sheathed 

13  B.  4(8. 1/c  rubber  insL  Id.  sheathed 

OOB.  A  8. 1/evar.c.  insl.  Id.  sheathed 

13  B.  4t  8.  dpi.  r.  insl.  1  braid  each  cdr.  1  brd.  over  all 
twisted 

13  B.  A  8.  dpi.  cable  r.  insl.  Id  shd.  flat 

ttl.423B.  A  8. 1/er.  Insl.  dbl.  brded.  concentric  strand 

10-1^  1/0  r.  insl.  dbl.  brded.  ccooentrio  strand 

Xmjnieoe.  m.  1/oyar.o.  insl.  ld.ovrd. 

TSOjOOOe.  m.  1/0  Tar.  0.  insL  Id.  ovrd 

OOOO  B.  A  8. 1/0  yar.  0.  insl.  lead  oovend. 

Ke.00B.*8.ovvaUdia.l.74'' 

mo.  0000  B.  A  8.  oyer  all  dia.  3.04" 

ft  eoodoetor  No.  10  B.  A  8.  gaage 

•  condnetorNo.  10  B.  A  8.  nuFO 

ftOOjOOO  C.  M.  3/0  yar.  0.  toad  sheathed 

500,000 CM.  tingle  track cabto 

Ko.  10  6  pair  telephone  cabto 

Total 


PorOhaaed. 


50,000 

41,300 

4,000 

174,500 
304,000 
410,733 
98,014 
51,000 
63,030 
30,800 

73,010 

48,023 

106,000 

130,004 

1,135 

1,000 

8,300 

60,800 

318,087 

281,738 

463,183 

5,340 

40,000 

8,000 


Pnltod 

during 

year. 


3,659,401 


40,560 

36,063 

3,646 

101,761 

173,666 

377,730 

79,608 

33,166 

36,801 

19,633 

53,773 

33,663 

84,756 

100,301 

1,004 

1,000 

3,450 

35,131 

301,484 

168,314 

354,103 

4,336 

25,820 

6,025_ 

T,  879.340 


To  date. 


49,560 

85,053 

3,983 

101,761 

173,666 

388,739 

03,247 

50,963 

36,801 

37,508 

53,778 


84,756 

100,301 

1,004 

1,000 

3,504 

64,700 


381,323 

453,000 

4,837 

35,830 

6,638 

3,374.500 


Feet  of  cable  installed  up  to  and  including  June  SO,  19H, 


Oatmi  Lodn 

Oatun  hydroelectric  station  and  ^illway. 
Podxo  Ifignal  U)ckt. 


Total 


31,756 
364.636 
427.904 

1.462.684 


Rubber 

insulated, 

double 

braid. 


374,600 

39.580 

314,391 

283.345 

911,816 


FetL 


Total  lead-eoyend  cabto  taistalled  to  date.. ., 
Total  robber-ooyarad  oabto  installed  to  date . 


l,u-„ 
011,816 


Gland  totalinstallad  to  data. 3,374,500 


Oibia  Inrtallad  preyioas  to  June  SO.  1913. 
Oabli  tnatallad  dorittf 


495,160 
1.879.840 


Total  amooit  of  oaMalmtiUad  to  date 3,374,500 
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GHAIN-FBKDER   MACHINES. 

After  the  tests  had  been  completed  upon  the  two  sample  chain- 
.fender  machines  the  results  indicated  that  the  machines  would  carry 
out  tiie  work  for  which  they  were  designed,  and  arrangements  were 
made  to  order  the  balance  of  the  equipment.  The  General  Electric 
Co.  was  awarded  the  contract  for  the  70  horsepower  motors,  the 
contactor  panels,  valve-operating  mechanisms,  and  limit  switches. 
The  A.  S.  Cameron  Steam  Pump  Works  received  the  award  for  the 
5-inch  two-sta^e  volute  pumps,  all  of  the  equipment  being  on  hand 
and  ready  for  installation.  The  chain- fender  machines  proper  were 
ordered  of  the  United  Engineering  &  Foundrv  Co.,  the  valves  being 
furnished  by  the  Ross  Valve  Manufacturing  Co. 

The  status  of  these  contracts  is  as  follows: 

Cylinders,  eyebars,  etc.,  for  46  machines  received  complete. 

Structural  steel  work  for  46  pits  received  complete. 

Operating  valves  for  46  pits  received  complete. 

Piping  and  fittings  for  46  pits  received  complete. 

Mechanisms  for  pumps  for  46  pits  received  complete. 

Bronze  resistance  valves,  45  (sets  of  2)  received  complete. 

Eighteen  chains  have  been  ordered  to  date,  of  which  the  following 
have  been  received:  10  pieces  of  section  No.  1;  6  pieces  of  section 
No.  2 ;  3  pieces  of  section  No.  3 ;  1  piece  of  section  No.  4 ;  1  piece  of 
section  No.  5;  and  one  piece  of  section  No.  6.  There  remain  five 
chains  to  be  purchased  in  order  to  complete  the  machines. 

The  following  progress  has  been  made  in  the  erection  of  the  me- 
chanical parts  of  the  machines : 


Oatun,  16  machines. 

Pedro  UigatA,  16 
madhines. 

Miraflores,  16 
machines. 

Re- 
ceived. 

Part  in- 
stalled. 

In- 
stalled 
com- 
plete. 

Re- 
ceived. 

Part  in- 
stalled. 

In- 
stalled 
com- 
plete. 

Re- 
ceived. 

Part  in- 
stalled. 

Id- 
stalled 
com- 
plete. 

PnrJnR  vewr..T-T 

16 
16 

3 
2 
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16 
16 

0 
0 

»7 

»7 

16 
«16 

15 
15 

11 

To  date .........*« 

1 1 

>  Except  chains. 


s  Except  one  set  of  operating  valves. 


The  electrical  work  upon  the  chain- fender  machines  has  progressed 
as  rapidly  as  the  mechanical  work  would  permit,  the  progress  of  the 
work  at  the  present  time  being  as  follows: 


Motors 

con> 

nected. 

Limit  switch. 

Local 
indi- 
cator 
erected. 

Valve- 
oper- 
ating 
mech- 
anism 

in- 
stalled 
and 
con- 
nected. 

Contactar 
panel 

Electrical  work. 

In- 
staUed. 

Con- 
nected. 

In- 
stalled. 

Con- 
nected. 

In- 
stalled. 

Coti- 
pleted. 

Oatmi,  16  machines 

Pedro  Miguel,  16  machines... 
Miraflorm.  16  mai^tnm 

3 
2 

16 
7 

3 
2 

2 

4 

10 
7 
8 

S 
2 

13 
16 
12 

.^.... 
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HAKD-BAIL  OFEBAHKO  MACHINES. 


All  machineB  have  been  received  and  installed  complete,  the  erec- 
tion work  being  completed  upon  the  following  dates : 


Uw.  21,1014 
Mar.  8,1914 
May  38,1914 


All  the  hand-rail  machines  have  been  operating  satisfactorily  on 
the  local  and  autonuitic  control  circuits. 


OHAIN-FENDEB  SUMP  FUMFS. 


All  chain-fender  sump-pump  motors  have  been  received,  the  instal- 
lation being  limited  by  the  work  in  the  chain- fender  pits,  the  work 
being  4M)  per  cent  complete  on  this  date.  The  progress  of  the  work 
is  as  follows : 


Meohamioal. 


FVdro  Mlgtnl,  18 
pomps. 

ICiraflorss,  10  pomps. 

B^ 

Put 
tn. 

itiaiML 

In- 

•tidlad. 

Ra- 

oeived. 

Pvt 

In- 

staUad. 

In- 
stalled. 

Bs- 

oelvsd. 

Part 
stallsd. 

In- 
stalled. 

t^dati 

18 

U 

4 

18 

7 

9 

16 

8 

Bledrioai. 


Molon 

oon- 
nscnaa. 

Btarttaf  paneli. 

Float  switeh. 

BlMstrical  work. 

Ill- 
stalled. 

Om- 

In- 
stalled. 

Cm- 

nected. 

started. 

Com- 
pleted. 

OalaB>   

4 
0 
8 

4 
8 
8 

4 
0 
8 

4 
1 
8 

4 
0 
0 

4 
18 
16 

0 

Fttire  If ^Ml > .,...,. 

0 

8 

>  Moton,  float  swUoImb,  and  sleotrloal  work  lor  18  maolilnss. 

Some  of  the  chain-fender  sump-pump  motors  have  burned  out,  due 
to  operating  them  continuously  during  construction  work,  the  motor 
being  rated  for  intermittent  operation  only. 
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DRAINAGE  SUMP  AND  CTTIiVERT  PUMPS  AND  MOTORS. 

AH  pumps  and  motors  have  been  received,  the  erection  work  being 
finished  upon  the  following  dates : 


Oaton,  4  pompa  and  motors 

Pedro  Miguel,  4  pumps  and  motorp, 
Mirafloresy  4  pomps  and  motors. .. . 


Mitfhan1i*iil 


June  14,1913 

Oct   a0,1913 
Aug.  28,1913 


ElectricaL 


98  per   cent 
complete.  4 
June    9,191 
Do. 


NoTX.— One  pump  at  Oatun  bas  not  been  equipped  with  its  float  switch  and  a  portion  of  the  electrleal 
connections  must  be  completed. 

OPERATING  TUNNEL  DOORS. 

All  of  the  operating  tunnel  doors  have  been  received  and  are  in- 
stalled complete  for  all  locks. 

ILLUMINATION. 

Last  year's  report  contains  a  brief  description  of  the  proposed 
method  of  illuminating  the  locks  and  lock  walls.  The  exterior  light- 
ing is  accomplished  by  single  and  double  arm,  reinforced  concrete, 
lighting  standards,  each  of  which  has  an  over-all  height  of  34  feet  4 
inches  and  is  designed  to  withstand  a  wind  pressure  of  35  pounds  per 
square  inch.  The  single-arm  standards  are  located  in  a  staggered 
position  upon  the  center  wall,  the  double-arm  standards  being  used 
for  side-wall  illumination.  The  reflector  is  hood  shaped  to  give  a 
cut-off  line  approximately  as  indicated  upon  plate  No.  87  attached, 
which  is  taken  on  a  horizontal  plane  3  feet  6  inches  above  the  towing 
track.  The  spread  of  the  lamps  on  the  double-arm  bracket  is  8  feet 
6  inches,  while  that  of  the  single  arm  is  4  feet  3  inches.  The  lamp 
standards  are  located  on  the  center  wall  in  a  staggered  line  upon  50 
to  60  foot  centers,  upon  100-foot  centers  on  the  side  walls,  and  are 
equipped  with  one  or  two  500-watt  tungsten  lamps,  depending  upon 
whether  the  standard  has  a  single  or  double  arm  oracket. 

A  test  of  the  illumination  at  Gatun  Locks  was  first  made  on  the 
evening  of  March  11,  1914,  when  the  west  side  wall  and  center  walls 
were  illuminated.  The  east  wall  at  Gatun  was  first  lighted  up  and 
put  into  service  in  April,  and  several  tests  have  been  made  to  deter- 
mine the  relative  value  of  the  illumination.  Plates  Nos.  88,  89,  and 
90,  attached,  indicate  the  results  obtained  under  various  conditions. 
All  curves  are  based  upon  values  taken  at  an  elevation  3  feet  6  inches 
above  the  level  of  the  towing  track. 

At  the  present  time  the  exterior  lighting  circuits  at  all  locks  have 
been  completed  except  for  five  posts  to  be  installed  at  Miraflores. 
The  total  number  of  lamp  standards  at  all  locks  is  indicated  in  the 
following  table : 


Oatun 

Pedro  Miguel 
Miraflores.... 

Total.. 


Single- 
arm. 


Double- 
arm. 


116 

80 

101 


297 


90 
50 


207 


Total. 


206 

130 
168 


MM 


TotallnstaUed  to  date. 


All. 
AU. 

AH  but  6  double-arm  bracket 
standards. 
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U)CKAGE8. 

Perhaps  the  most  important  event  of  the  year  was  the  filling  of 
the  west  fli^t  of  Gkitun  Locks  on  September  25,  1913.  Thefirst 
step  in  the  SUing  operation  was  to  fill  the  space  between  the  upper 
guard  and  upper  operating  sates.  This  was  done  by  means  of  the 
60-indi  auxiliary  culvert  viQve  in  the  west  wall,  the  valve  being 
opened  at  9.07  a.  m.  and  kept  in  this  position  until  about  8.30  p.  m. 
It  was  necessary  to  close  the  valve  twice  during  this  period  in  order 
to  clear  vegetation  from  the  trash  screen  at  the  intake.  The  second 
operation  was  the  filling  of  the  culvert  in  the  center  wall  and  valves 
and  bulkheads  as  well  as  the  culvert  itself. 

The  upper  section  only  was  filled  at  first,  and  then  after  opening 
the  rising-stem  valve  at  the  upper  end,  this  water  was  used  to  test 
the  center  culverts  of  the  three  levels  successively,  the  water  finally 
being  discharged  into  the  lower  lock  by  openmg  the  cylindrical 
valves  in  that  level. 

On  September  26,  1913,  preparations  were  made  for  removing  the 
bulkheaois  from  the  upper  ena  of  the  west  culvert.  In  order  to  re- 
move tiie  bulkhead  it  was  necessary  to  equalize  the  pressure  of  the 
lake  by  back  pressure  upon  the  lower  side  of  the  bulkhead,  and  this 
was  accomplished  by  introducing  water  into  the  upper  end  of  the 
upper  lock,  the  buUuiead  being  removed  at  10  a.  m.  At  11.20  a.  m. 
water  was  admitted  to  the  upper  end  of  the  upper  lock  from  the  west 
culvert,  through  the  upper  rising-stem  gate  valves,  and  by  this 
means  the  water  was  brought  up  to  the  lake  level. 

The  upper  rising-stem  valves  were  then  closed  and  the  water  in 
the  upper  chamber  was  brought  to  lake  level  in  the  upper  lock  as 
a  prefiminary  test  of  the  valves  and  culverts  of  the  west  wall.  The 
water  was  then  locked  down  step  by  step  from  the  lake  to  the  lower 
lock,  which  was  also  being  filled  by  two  14-inch  sea  valves  in  the  lower 
guard  gates. 

Vf  lockage  of  tag  ^Oatun.^^ — ^At  4.45  p.  m.  the  lock  had  filled  to  sea 
level  and  the  lower  gates  were  oi>ened  for  the  tu^  Oatun.  The  lower 
operating  gates  were  closed  behind  the  tug  and  she  was  lifted  step 
by  step  to  Gatun  Lake  level.  In  order  to  save  time  in  the  ascent, 
we  short  length  of  lock  was  used  in  the  first  lock,  the  tug  being 
raised  from  elevation  plus  0.8  to  elevation  plus  12,  a  lift  of  11.2  feet. 
In  the  middle  lock  it  was  raised  from  elevation  plus  12  to  elevation 
plus  35.7,  a  lift  of  23.7  feet.  In  the  upper  locks  she  was  raised  from 
elevation  35.7  to  elevation  65.5,  a  lift  of  29.8  feet.  The  total  lift 
from  the  first  lock  to  Gatun  Lake  level  was  64.7  feet.  The  time  of 
aBoent  was  1  hour  and  51  minutes.  At  6.45  p.  m.  the  upper  gates 
wer«  dosed  behind  the  tug  and  it  passed  into  Gatun  Lake.  Dimng 
the  Ipckage  operations,  alToperating  devices  were  operated  from  the 
local  control  switches  upon  the  contactor  panels. 

Return  lockage  of  tug  ^  Oatun^  from  Gatun  Lake  to  sea^  Septem- 
ber S7f  191S. — ^The  water  level  in  the  upper  end  of  the  lock  was  at 
elevation  64.13  feet  and  in  the  lower  end  was  at  elevation  34.6  feet. 
The  two  ends  were  equalized  by  opening  rising-stem  gate  valve  No. 
254,  the  water  being  equalized  at  29  feet  over  we  sill  or  at  elevation 
plus  44.  At  8.85  a.  m.  rising-stem  valve  No.  260  was  opened  and 
the  chamber  filled  to  lake  level.  Gates  21  and  32,  39  and  40  were 
opened  during  the  period  when  the  water  was  equalizing,  and  at  8.58 


116  THE  PANAMA  OANAL. 

a.  mu  gates  Nos.  35  and  36  were  opened,  and  the  tug  Oatun  ^tered  the 
upper  locks.  Gates  35  and  86  were  then  closed,  as  were  risinff-steni 
gate  valves  Noe.  260  and  261.  Gates  39  and  40  were  also  dosed,  and 
durinff  this  period  rising-stem  gate  valves  Nos.  286  and  287  were 
opened,  equalizing  both  ends  of  the  middle  lock.  At  9.26  a.  m.  the 
locks  were  equalized  and  rising-stem  gate  valves  Nos.  248  and  249 
were  opened.  While  the  water  was  equalizing  in  the  middle  and 
upper  locks,  gates  19  and  20,  as  well  as  27  and  28,  were  opened.  The 
water  equalized  at  elevation  46  at  9.43  a.  m.  Gates  28  and  24  were 
then  opened,  and  the  Oatun  passed  into  the  middle  lock.  Gkites  23 
and  24.  27  and  28,  and  rising-stem  valves  248  and  249  were  closed. 
At  9.44  a.  m.  rising-stem  viuves  232  and  283  were  opened,  and  at 
10.06  a.  m.  the  water  had  equalized  at  elevation  23.6  teet,  and  gates 
15  and  16  were  opened  for  the  passage  of  the  Oatwn  into  the  lower 
lock.  Gates  15  and  16  and  rising-stem  valves  232  and  233  were  then 
dosed.  At  10.10  a.  m.  rising-stem  valves  216  and  217  were  opened, 
and  at  10.28  the  water  had  equalized  with  the  sea,  which  was  at 
elevation  0.6.  At  10.30  gates  7  and  8  were  opened,  and  the  tug 
Oatwn  passed  out  to  sea.  The  sates  7  and  8,  3  and  4  were  then 
closed,  and  the  lockage  was  completed. 

The  change  in  water  elevations  in  the  locks  was  as  follows:  Upper 
lock,  65.47  to  46,  a  fall  of  19.47  feet;  middle  lock,  46  to  23.6,  a  fall 
of  22.4  feet ;  lower  lock,  23.6  to  0.6,  a  fall  of  23  feet. 

The  total  time  of  the  return  trip  from  Gatun  Lake  to  the  sea  was 
1  hour  30  minutes. 

The  east  lock  at  Gatun  was  watered  on  January  3, 1914.  The  first 
vessels  to  enter  the  chamber  were  five  submarines,  C-1,  C-2,  C-3, 
C-4,  and  C5-5,  which  were  locked  up  and  left  in  the  upper  lock  cham- 
ber on  March  9,  1914.  The  vessels  entered  the  lower  diamber  at 
9.08  a.  m.  and  were  left  in  the  upper  lock  at  11.07  a.  m. 

The  Gatun  Lock  control  board  was  tried  out  on  May  9, 1914,  when 
all  valves,  gates,  and  machines  were  operated  by  remote  control. 
Upon  May  11,  1914,  the  fifty-first  lockage  took  place,  and  was  the 
firat  lockage  by  use  of  the  control  switehes  on  the  lock-control  board. 
The  La  VdUey  and  tug  Exotic  entered  the  lower  chamber  at  7.86 
a.  m.  and  left  the  upper  chamber  at  8.48  a  m.,  the  total  time  of  the 
lockage  being  1  hour  12  minutes.  This  lockage  was  also  the  first 
made  by  means  of  the  towing  locomotives  which  were  operated  upon 
the  walls  of  the  west  chamber,  the  locomotive  numbers  being  641, 
642,  643,  and  644.  Since  May  11,  1914,  all  lockages  through  Gatun 
Locks  have  been  handled  by  the  towing  locomotives,  and  upon  June 
8, 1914,  the  first  seagoing  vessel,  the  AJUance,  entered  the  lower  cham- 
ber of  the  west  lock  at  Gatun. 

Lockage  of  steamship  ^^AUianca?'* — ^The  AUianoa  is  335  feet  long, 
has  a  beam  of  42  feet,  a  mold  depth  of  15  feet,  and  a  gross  tonnage 
of  3,905  tons.  Being  loaded,  she  displaced  about  9,0M  tons  at  the 
time  of  the  lockage.  The  Auianca  arrived  at  the  locks  at  6.45  a  m. 
and  towing  began  at  7.17  a.  m.,  and  the  lines  were  cast  off  the  steam- 
ship in  Gatun  Lake  at  8.48  a.  m^the  total  time  for  the  lockage  being 
1  hour  and  31  minutes.  The  Auianca  steamed  out  into  Gatmi  Lake, 
turned  around,  and  tied  up  to  the  approach  wall.  Dynamometers 
for  recording  the  towline  pulls  were  then  taken  aboard  and  put  into 
the  lines  otme  leading  ana  trailing  locomotives,  readings  being  taken 
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at  lO-second  intervals.  The  attached  plate,  No.  91,  is  a  record  of  the 
readings  taken  at  that  time.  In  accelerating  a  vessel  of  this  size  the 
towline  pull  is  very  irregular,  and  thereiore  some  readings  have 
been  omitted  on  the  attached  graphical  log.  An  instantaneous  maxi- 
mum pull  of  35,000  pounds  was  noted  upon  each  dynamometer.  The 
accelerating  and  retarding  tests  were  recorded  and  noted  in  the  fol- 
lowing table: 


Operation. 

Time. 

Dfatanoe. 

Angle, 
horltontal. 

4;& 

Amoont 
of  cable. 

lUmarki. 

liiiiilwMbw 

1    II 

1     1 
1     6 
1    30 
1      6 

Fid. 

110 

76 

130 

130 

• 

25 
25 
25 
86 

• 

+15 
+15 
-16 
+12 

JTM. 
150 
150 
150 
150 

U.  L. 

Rftwdhiff. ;.'.'. ". " 

IC.  L. 

Appilirttltaf 

K.  L. 

Rftirdliic 

L.  L. 

NoTB.— The  negative  angle  denotes  the  bet  that  the  looomotive  towline  was  below  a  horisontal  plane 
taken  through  the  drum  oithe  locomotlye. 

The  AUianca  was  held  in  the  lower  lock  for  10  minutes  after  the 
gates  were  opened,  in  order  to  obviate  any  posable  trouble  due  to 
the  current  resulting  from  a  mixture  of  fresh  and  salt  water.  The 
AUianoa  was  carryinj^  a  full  carffo  and  had  a  draft  of  18.2  feet 

A  total  of  109  lockages  have  oeen  made  at  Gatun  up  to  June  80, 
1914,  including  those  made  in  both  the  west  and  east  locks.  The 
total  amount  of  water  used  for  lockages  at  Gatim  has  been  685,454,000 
cubic  feet. 

Lockages  at  Pedro  Miguel. — ^The  east  lock  at  Pedro  Miguel  was 
watered  at  the  time  the  Gamboa  dike  was  blown  out  On  October 
14,  1913,  three  bar&;es  were  towed  into  the  lower  chamber  and  the 
upper  valves  were  left  open  so  that  the  water  would  rise  in  tiie  lock 
ES  fast  as  the  water  entered  Culebra  Cut.  On  October  24, 1918,  when 
the  water  in  the  Cut  had  risen  sufficiently,  the  barges  were  towed 
through  the  locks  by  hand  and  left  tied  to  the  upper  approach  wall. 
The  second  lockage  was  made  upon  this  same  date,  October  24, 1918, 
when  tiie  suction  dredge  No.  86^  Clapet  No.  P,  tugs  Miraflores  and 
No.  S6j  the  launches  Louise  and  Birdena.  together  with  pontoons  and 
pipe  for  the  suction  dredge  entered  the  lower  chamber  at  11.10  a.  m. 
and  left  the  upper  chamber  at  11.52  a.  m.,  the  total  time  of  the 
lockage  bein^  42  minutes. 

The  west  chamber  of  Pedro  Miguel  Locks  was  watered  on  the  after- 
noon of  December  81,  1918.  The  pump  which  had  previously  been 
installed  in  the  west  chamber  of  the  lock  to  keep  the  water  level 
down  was  operated  for  the  last  time  at  7  a.  m.  on  December  80, 1918. 
By  January  2,  1914,  the  water  in  the  chamber  was  9  feet  over 
the  sill,  or  18  feet  over  the  floor  of  the  lock,  giving  a  leakage  of  about 
0.5  of  a  cubic  foot  per  second.  This  leakage  was  obtained  with  the 
water  in  the  center-wall  culvert  at  plus  50}.  The  chamber  was  filled 
throuffh  the  west-wall  culvert,  the  lower  pair  of  valves  being  closed, 
as  wen  as  the  lower  operating  and  safetv  gates.  At  7.50  a.  m.  (me  of 
the  upper  valves.  No.  418,  was  opened  4  feet,  and  at  8  a.  m.  the 
vbIts  was  opened  halfway.  At  8.50  a.  m.  on  January  2,  1914,  the 
water  in  the  west  chamber  was  at  Gatun  Lake  level,  elevation  plus 
84,  and  hj  9.16  a.  m.  both  bulkheads  had  been  removed  from  the 
upper  ena  of  the  culvert 
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The  first  lockage  in  the  west  chamber  at  Pedro  Miguel  was  made 

on  January  7,  1914,  when  the  crane  boat  La  Valley^  Clapet  No.  P, 

and  barge  No.  6  entered  through  the  upper  gates  at  8.45  a.  m.    The 

vessels  left  the  lower  end  of  the  lock  at  9.36  a.  m.,  the  total  time  of 

Sthe  lockage  being  42  minutes. 

^  On  March  28,  1914,  a  dummy  lockage  was  made  with  the  use  of 
the  lock  control  board,  the  first  lockage  handled  by  the  remote  con- 
trol switchboard  occurring  on  April  8,  1914,  when  the  launch  Nao,^ 
and  a  log  raft  entered  the  lower  end  of  the  lock  at  10  a.  m.  The 
launch  and  raft  were  towed  through  the  locks  by  the  towing  locomo- 
tives and  left  the  upper  end  at  3.30  p.  m.,  the  total  time  of  the  lockage 
being  5  hours  30  minutes.  This  was  also  the  first  time  that  the 
towing  locomotives  had  been  used  for  handling  craft  in  the  lock 
chamber  at  Pedro  Miguel. 

A  total  of  70  lockages  have  been  made  at  Pedro  Miguel,  the  last 
lockage  of  the  fiscal  year  being  made  on  June  26,  1914.  The  total 
amount  of  water  used  at  Pedro  Miguel  has  been  266,970,000  cubic 
feet. 

Lockages  at  Mirafiores  Locks. — ^The  first  lockage  of  a  craft  throufi^h 
Miraflores  Locks  occurred  on  Tuesday,  October  14,  1913,  when  the 
Clapet  No.  6^  tug  Mirailores  with  three  bareges,  and  the  steam  launch 
Biraena  were  raised  through  the  west  flight  from  the  Pacific  level 
to  the  surface  of  Miraflores  Lake.  The  vessels  entered  the  lower 
chamber  at  11.15  a.  m.  and  left  the  upper  chamber  at  12.41  p.  m., 
the  total  time  of  the  lockage  being  1  hour  30  minutes.  On  January 
12,  1914,  water  was  let  into  the  upper  and  lower  chamber  of  the 
east  lock  at  Miraflores.  The  operations  carried  out  in  watering  the 
locks  were  similar  to  those  which  have  been  described  in  connection 
with  the  filling  of  Gatun  Locks. 

Up  to  the  present  date  81  lockaces  have  been  made,  the  last  occur- 
ring on  June  26, 1914,  when  the  mariner  was  locked  up,  entering  the 
lower  lock  at  11.02  a.  m.  and  leaving  the  upper  lock  at  11.40  a.  m., 
the  total  time  of  the  lockage  being  38  minutes.  The  first  lockage 
with  the  use  of  the  remote  control  switchboard  occurred  on  June  24, 
1914,  when  the  Mariner,  barges  62  and  6JL  and  derrick  barge  No.  1 
entered  the  upper  chamber  at  8.20  a.  m.  lor  a  down  lockage.  The 
vessels  left  the  lower  lock  at  9.20  a.  m.,  making  the  total  time  of 
the  lockage  1  hour.  The  total  amount  of  water  used  at  Miraflores 
Locks  up  to  the  present  date  has  been  1,079,369,000  cubic  feet. 

Lockage  of  the  "  Santa  Clara.'*'* — On  June  18, 1914,  the  first  seagoing 
vessel  was  locked  through  the  Pacific  Locks.  The  Santa  Clara  is 
owned  by  the  W.  S.  Grace  Co.  and  has  a  total  length  of  404^  feet,  a 
beam  of  53  feet  8  inches,  a  draft  of  26  feet,  a  eross  tonnage  of  6,309, 
and  a  displacement  of  11,000  tons.  The  general  log  of  the  operations 
is  as  follows : 

The  Santa  Clara  arrived  at  the  lower  approach  of  Miraflores  Locks 
at  8.20  p.  m.  June  18, 1914.  The  lockage  started  at  3.38  p.  m.,  the  ship 
entering  the  lower  lock  of  west  flight  at  3.42  p.  m.  and  completed  her 
lockage  at  4.40  p.  m.,  a  total  time  of  58  minutes.  She  reached  the  east 
lock  at  Pedro  Miguel  at  5.10,  the  lockage  starting  at  5.18  p.  m.  and 
ended  at  5.48,  making  a  total  time  of  30  minutes. 

The  Santa  Clara  was  then  turned  around  in  the  channel,  and  on 
June  19,  1914,  she  entered  the  lock  at  7.12  a.  m.,  the  lines  being  cast 
off  at  the  lower  end  at  7.48  a.  m.,  a  total  elapsed  time  of  36  minutes. 
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The  vessel  reached  the  upper  approach  of  Miraflores  Locks  at  8.07 
a.  m.,  the  lockage  starting  at  8.13  a.  m.,  the  lockage  being  completed 
by  9.55  a.  m.,  a  total  elapsed  time  of  1  hour  42  minutes,  the  delay 
being  due  to  the  discharge  of  passengers  at  the  lower  flight. 

Lockage  of  the  steamship  "-47u?{w.' — The  eighty- fourth  lockage  at 
Gatun  was  made  with  the  second  large  seagoing  vessel,  the  steamship 
Ancon.  The  Ancon  has  a  total  length  of  489  feet  5  inches,  a  beam 
of  58  feet,  a  mold  depth  of  28  feet  9  inches,  a  gross  tonnage  of  9,606 
tons,  and  a  displacement  at  time  of  lockage  of  18,000  tons.  She 
entered  the  lower  lock  at  Gatun  on  June  11,  1914,  at  12.33  p.  m.  and 
left  the  upper  lock  at  2.18  p.  m.,  the  total  time  of  the  lockage  being 
1  hour  45  minutes.  She  was  then  turned  around  in  Gatun  Lake  and 
entered  the  upper  lock  at  3.15  p.  m.,  leaving  the  lower  lock  at  5.15 
p.  m.,  the  total  time  of  the  lockage  being  2  hours.  Her  passage 
through  the  locks  was  carried  out  by  means  of  the  towing  locomotives 
without  any  unusual  event  of  any  kind. 

EMERGENCT  DAMS. 

The  operation  of  the  emergency  dam  has  been  fully  described  in 
our  previous  reports.  The  dams  have  all  been  completed  by  the  con- 
tractor and  accepted  by  The  Panama  Canal  upon  the  following  dates : 

Gatun,  Dam  A  accepted  August  4,  1913. 

Gatun,  Dam  B  accepted  August  28, 1913. 

Pedro  Miguel,  Dam  C  accepted  October  17, 1913. 

Pedro  Miguel,  Dam  D  accepted  December  6,  1913. 

Miraflores,  Dam  E  accepted  February  14, 1914. 

Miraflores,  Dam  F  accepted  January  16, 1914. 

Tests. — ^A  number  of  tests  have  been  made  upon  the  dams,  and  per- 
haps one  of  the  most  interesting  was  the  determination  of  leakage 
under  full  head. 

On  May  5  and  6,  1914,  Dam  A  was  put  into  service,  the  wedges 
being  drawn  at  10  a.  m.  The  dam  was  turned  across  the  channel, 
the  girders  and  gates  being  lowered  into  place,  after  which  the  drive 
pipes  were  lowered,  and  the  dam  was  ready  for  the  test.  On  the 
morning  of  May  6  the  upper  lock  was  filled  to  lake  level,  after  which 
the  upper  guard  and  operating  gates  were  opened.  The  next  opera- 
tion was  to  lower  the  level  of  the  water  below  the  dam,  and  during 
the  operation  observations  were  taken  of  various  parts  of  the  dam, 
as  follows : 

1.  Clearance  between  bearing  plate  of  the  horizontal  girders. 

2.  Clearance  between  wedges  and  wedge  seat. 
8.  Deflections  of  horizontal  girder. 

4.  Elevation  of  center  point  of  upstream  chord  of  horizontal  truss. 

When  the  head  was  applied  to  the  dam,  the  long  arm  wedffe  had  a 
clearance  of  1|  inches,  out  as  the  head  was  increased  this  clearance 
ro0e  to  1)1  inches  above  the  wedge  seat.  ^AHien  a  40-foot  head  had 
been  impressed  upon  the  dam  the  downstream  wedge  on  the  long  arm 
lifted  entirely  off  the  seat.  A  full  head  of  45  feet  upon  the  dam  gave 
a  clearance  of  one-half  inch  on  the  downstream  and  If  inches  on  the 
upstream  wedges  of  the  lone  arm.  The  only  other  wedge  not  in  con- 
tact was  the  upstream  wedge  at  the  center  of  the  dam,  which  re- 
mained seven  sixty-fourths  inch  above  its  seat  throughout  the  test. 
The  wedge  clearances  are  shown  graphically  on  plate  No.  92,  attached. 
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These  scales  are  protected  by  clear  glass  and  arranged  so  tiiat  the 
operator  may  plainly  note  the  position  of  the  two  floats,  which  move 
up  and  down  the  interior  of  tne  index  with  the  rise  and  fall  of  the 
.water  level  in  the  lock  chambers.  There  are  two  separate  and  distinct 
indicator  floats,  which  are  used  as  a  check  upon  each  other,  so  that 
the  operator  may  be  assured  of  the  correct  indication  of  the  device. 
The  float  well  indicators  indicate  the  level  of  the  water  in  the  lock 
chunbers  with  an  accuracy  within  one-twentieth  of  1  foot,  the  1-foot 
scale  units  of  the  indicator  being  divided  into  tenths. 

In  addition  to  the  indicators  whidi  have  been  provided  for  the 
operator's  information,  the  boards  are  provided  with  a  means  by 
Tmidi  the  operator  is  prevented  from  making  an  erroneous  operation 
in  the  control  of  the  locks.  A  system  of  interlocking  dogs  and  bars 
are  mounted  beneath  the  switehboard  and  are  so  arranged  and  inter- 
connected that  it  is  impossible  for  the  operator  to  make  an  error  in 
carrying  out  the  proper  sequence  of  lock  operations. 

The  lock  control  boards  have  all  been  completed,  the  erection  work 
being  carried  out  as  follows : 


started. 


Completad. 


Qftton 

Pedro  Miguel, 
lilraflores 


Got  27,1913 
Deo.  8,1013 
Feb.    3,1914 


ICay  0,1914 
Jane  2S,1914 
June  2S,1914 


The  switehboards  of  all  locks  have  been  used  for  remote  control 
of  the  lock  operations,  the  Gatun  control  board  being  put  into  service 
on  May  9, 1914,  when  a  test  lockage  was  made,  all  of  the  valves  and 
gates  of  the  west  chamber  being  operated.  On  May  11, 1914,  the  first 
remote  control  lockage  was  made,  and  on  the  same  day  the  electric 
towing  locomotives  were  first  used  for  the  control  of  vessels  passing 
through  the  locks. 

The  lock-control  board  of  Pedro  Miguel  was  first  used  on  Feb- 
ruary 8,  1914,  when  miter  gates  50  and  51  were  opened  and  closed. 
The  first  test  lockage  was  made  on  March  28,  1914,  the  first  actual 
lockage  occurring  on  April  8, 1914,  towing  locomotives  666,  668,  and 
669  being  put  into  service  at  the  same  time. 

The  lock-control  switehboard  at  Miraflores  was  put  into  actual 
service  on  June  24,  1914,  lockage  being  carried  out  by  the  towing 
locomotives  which  had  been  in  service  since  May  16, 1914. 

SUMP  PtTMPS  FOR  CRISTOBAL  AND  BALBOA  SUBSTATIOKS. 

We  have  arranged  to  purchase  two  sump  pumps  complete  for  the 
drainage  of  the  substetion  buildings  at  Balboa  and  Cristobal.  The 
machines  are  under  construction  in  the  United  States  at  the  present 
time  and  are  to  be  delivered  on  or  before  September  1  of  this  year. 

SNUBBING  POSTS. 

In  order  to  provide  for  additional  snubbing  poste,  which  have 
been  found  to  be  necessary  in  the  control  of  vessels  at  the  different 
locks,  we  have  arranged  to  purchase  207  type  B  snubbing  posts  and 
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26  type  A  snubbing  posts.  Twenty-two  of  the  type  B  and  26  of  ^pe 
A  snubbing  posts  will  be  used  in  providing  for  the  shore  connections 
of  the  floating  caisson.  The  balance  of  type  B  snubbing  posts  will 
be  installed  along  thb  lock  walls  wherever  they  have  been  found  to 
be  required. 

rUHPS  AND  M0T(»8  FOR  OABLB  GROSSOVEBS. 

After  the  lock  chambers  had  been  watered  it  was  found  that  the 
cable  crossover  tunnels  leaked  sufficiently  to  keep  the  water  at  a 
high  level,  necessitating  the  frequent  use  oi  the  portable  sump  pumps, 
which  haa  been  orovided  for  the  purpose  of  draining  the  timnds. 
In  order  to  guara  against  the  breakdown  of  the  cables  crossing  the 
locks,  it  was  believed  advisable  to  install  permanent  pumps  of  suf- 
ficient capacity  to  take  care  of  the  leakage  and  keep  the  tunnels  dry. 
For  this  purpose  16  motors  and  pumps  have  been  purchased.  Four 
of  the  pumps  will  discharge  25  {gallons  of  water  per  minute  against 
a  head  of  130  feet,  and  12  of  the  pumps  will  dischai^ge  25  gallons 
of  water  per  minute  against  a  head  of  100  feet.  The  complete 
equipment  is  due  to  be  ddivered  on  or  before  November  7, 1914. 

The  rough  draft  of  this  report  was  read  over  by  Mr.  Edward 
Schildhauer,  electrical  and  mechanical  engineer,  and  is  submitted 
in  his  absence. 

Respectfully, 

C.  J.  Embbee,  Assistant  Engineer. 

Col.  H.  F.  Hodges,  United  States  Army, 

Engineer  of  Maintenance^  Ctdebra^  Canal  Zone. 
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APPENDIX  A-2. 

SEPOBT  OF  TEE  BESIBENT  ENGDTEEB,  DIVISIOV  OF  mrNICIPAL 

ENOINEEBINO. 


Gatun,  Canal  Zone,  July  16, 19H. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tion of  the  division  of  municipal  engineering  during  the  fiscal  year 
ending  June  30, 1914: 

The  division  was  created  July  16, 1918,  in  accordance  with  the  pro- 
visions of  general  circular  188- W,  consolidating  the  division  of  public 
works  and  the  municipal  work  in  the  three  construction  divisions, 
and  placed  in  charge  of  a  resident  engineer  reporting  to  the  chairman 
and  chief  engineer  of  the  Isthmian  Canal  Commission.  Effective 
April  1,  1914,  in  accordance  with  general  reorganization  orders  of 
that  date,  it  became  a  part  of  the  department  of  operation  and  main- 
tenance of  The  Panama  Canal. 

The  division  is  charged  with  the  maintenance  within  the  limits  of 
the  Canal  Zone  of  all  roads,  streets,  sewers,  water  lines,  and,  since 
July  16,  with  air  lines,  and  excepting  within  the  limits  of  the  new 
town  of  Balboa,  with  the  construction  of  same;  with  the  operation 
and  maintenance  of  all  pump  stations  and  water-purification  plants; 
the  inspection  of  plumbm^,  with  the  construction  and  maintenance  of 
sanitary  ditches;  and  wini  the  design  and  construction  of  the  new 
waterworks  and  purification  plants  for  the  southern  and  northern 
end  of  The  Panama  Canal.  It  is  also  charged  with  the  maintenance 
and  construction  of  streets,  roads,  sewers,  water  lines;  supervision 
and  inspection  of  plumbing;  and  the  collection  of  moneys  from 
water  rentals  within  the  cities  of  Colon  and  Panama. 

The  division  is  divided  into  five  principal  subdivisions  or  sections, 
viz,  northern  district,  southern  district,  waterworks  for  the  southern 
end  of  The  Panama  Canal,  filtration  plants  and  water  supplies,  and 
desifiins. 

The  northern  district,  in  charge  of  E.  H.  Chandler,  superintendent, 
includes  all  municipal  construction,  maintenance,  and  operation  work, 
exclusive  of  operation  of  filtration  plants,  from  and  including  Colon 
to  Darien. 

The  southern  district,  in  charg^e  of  D.  E.  Wright,  superintendent, 
embraces  similar  work  from  Darien  to  Balboa,  including  the  city  of 
Panama. 

Waterworks  for  the  southern  end  of  The  Panama  Canal,  in  charge 
of  W.  J.  Spalding,  assistant  engineer,  covers  the  construction  of  the 

Surification  worfas  at  Miraflores;  pumping  stations  at  Oamboa,  Mira- 
ores,  and  Ancon ;  reservoirs ;  ana  the  laymg  of  new  mains. 
Purification  plants  and  water  supplies,  in  charge  of  James  T.  B. 
Bowles,  physiologist,  until  May  21,  1914,  and  to  date  in  charge  of 
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E.  J.  Tucker,  actinff  physiologist,  covers  the  operation  and  care  of 
filtration  plants  ana  tne  care  and  analyses  of  all  Canal  Zone  water 
supplies. 

Desiens  covering  all  work  of  this  character  in  the  division  are 
handled  under  the  immediate  supervision  of  the  resident  engineer, 
with  1^.  T.  C.  Morris,  assistant  engineer,  in  charge  of  the  drafting 
room. 

NOSTHXBK  DISTRICT. 

The  work  of  the  division  in  this  district  consisted  of  the  usual 
maintenance  work  on  water  and  sewer  systems  and  roads  and  streets 
and  the  operation  of  pump  stations,  in  addition  to  several  more  or 
less  extensive  special  pieces  of  work  that  were  authorized  from  time 
to  time. 

The  resurfacing  of  the  Mount  Hope-Gutun  Boad,  which  was  com- 
menced in  the  last  fiscal  year,  was  completed  in  October,  1913.  This 
work  was  performed  by  this  division  at  the  expense  of  the  Canal 
Zone  government.  Minor  repairs  were  made  .to  other  macadam 
roads  and  streets  in  the  district  from  time  to  time  as  required.  A 
new  macadam  street  was  constructed  in  Cristobal,  leadmg  to  the 
new  terminal  docks  of  the  Panama  Kailroad  Co. 

All  the  sewer  mains  in  the  district  outside  of  the  city  of  Colon 
were  flushed  twice  each  month  during  the  year;  frequent  inspec- 
tions and  tests  of  valves  and  fire  hydrants  were  made,  to  see  that  they 
were  kept  in  good  serviceable  condition. 

A  4-inch  water  main  was  installed  along  the  beach  road  in  Colon, 
to  provide  better  water  service  to  the  Panama  Railroad  Co.  houses 
in  that  reservation  ;^  an  intercepting  sewer  was  also  constructed  at 
that  point  to  provide  suitable  outfalls  for  the  sewers  from  the 
Panama  Railroad  houses  that  are  not  connected  with  the  sewer  sys- 
tem of  Colon.  This  work  was  all  performed  at  the  expense  of  the 
Panama  Railroad  Co.  Permanent  water  mains  for  water  supply 
and  fire  protection  were  laid  to  the  new  terminal  docks  in  Cristobal. 

Sanitary  ditches  in  this  district  were  cleaned  and  maintained  by 
the  division;  a  total  of  approximately  400,000  linear  feet  being 
cleaned  during  the  year  upon  request  of  district  inspectors  of  the 
health  department. 

This  part  of  the  Colon  improvements  upon  which  work  was  in 
progress  at  the  beginninfi'  of  the  fiscal  year  was  completed  early  in 
August,  1913,  and  no  additional  work  in  Colon  has  been  undertaken 
under  authority  of  the  $800,000  appropriation.  As  a  part  of  the 
maintenance  work  in  Colon  the  D  Street  storm  sewer  was  cleaned 
out  in  Au^st.  The  sewage  pumping  station  was  operated  con- 
tinuously throughout  the  year. 

The  number  of  individual  water  connections  in  use  in  the  city  of 
Colon  on  June  30,  1914,  was  947,  with  38  applications  pending,  an 
increase  of  76  over  the  number  in  use  at  the  Deginnijig  of  the  year. 
The  total  amount  of  water  rentals  collected  from  individual  con- 
sumers in  Colon  during  the  year  was  $94,962.80,  and  the  bUls  ren- 
dered against  the  Panama  Government  to  cover  deficiencies  for 
the  first  three  quarters  of  the  year  amoimted  to  $9,156.90. 

The  plant  at  Gatun  for  the  manufacture  of  concrete  pipe  was 
operated  until  May,  when  a  sufficient  stock  of  pipe  had  been  accu- 
mulated to  warrant  closing  down  the  plant.    Durmg  the  year  3,748 
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feet  of  24-mch  and  6,807  feet  of  20-mch  pipe,  or  a  total  of  9,055  feet, 
was  maimf actured,  of  which  8,158  feet  was  used  by  this  division  in 
municipal  work  and  2,668  feet  furnished  other  divisions  or  to 
individuals  and  companies. 

The  usual  maintenance  work  in  connection  with  the  reservoirs  in 
this  district  was  performed.  The  following  statement  gives  the  con- 
sumption of  water  from  each  of  the  two  reservoirs  and  the  eleva- 
tion of  the  surface  of  the  water  on  the  last  dav  of  each  month  during 
the  year,  together  with  the  amoimt  of  rainfall  at  eadi  point : 


1913. 

JiUy 

Aagnrt 

September 

October 

Noreinber .......... 

1914. 

Jenotfj 

Febmerr 

Mafch 

fig!!:::::::::::::::: 

June 


BnuK«Bro6k. 


Coosixnip* 
tioo. 


88,611,000 
79,122,000 
74,857,000 
79,903,000 
88,078,000 
96,888,000 


94,426,000 
78,928,000 
108,696,000 
117,516,000 
119,662,000 
120,261,000 


Eleva- 
tion. 


40.7 
43.5 
43.5 
46.5 
49.9 
49.9 


48.8 
49.0 
48.8 
48.5 
48.4 
48.8 


RalnlUl. 


11.61 
17.08 
11.96 
17.85 
21.82 
12.52 


.97 

2.46 

1.21 

6.06 

13.37 

16.80 


AgoaClen. 


tion 


76,000,000 
69,276,000 
50,184.000 
61,977,000 
49,626,000 
48»  987,000 


89,729,000 
85,840,000 
48,691,000 
40,698,000 
44,049,000 
40,428,000 


Blev»- 
tioo. 


89.8 
62.5 
68. 4 
68.2 
68.2 
68.2 


66.7 
66.1 
68.0 
61.6 
63.0 
66.2 


RlJnlUl. 


15.99 
12.86 
7.97 
16.48 
19.81 

ia7i 


.77 

1.86 

1.07 

5.73 

13.08 

14.82 


The  level  of  the  water  in  the  Brazos  Brook  Beservoir  was  kept  at 
about  the  same  point  during  the  dry  season  by  letting  water  down 
from  Gatun  Lake  through  the  tunnel,  which  was  mentioned  in  the 
last  annual  report  as  a  part  of  the  new  Colon  waterworks  &r|rstem. 

The  two  pump  stetions  in  this  district  were  mainteined  and  op- 
erated as  usual.  An  average  of  95,118,000  gallons  per  month  was 
pumped  at  Mount  Hope,  and  an  average  of  50,853,000  gallons  per 
month  at  the  Gatun  waterworks,  Amia  Clara.  The  new  pump  sta- 
tion at  Mount  Hope  was  completed  and  placed  in  service  on  Feb- 
ruary 28,  and  has  been  operated  continuously  since  that  date. 

The  new  water-purification  plant  at  Agua  Clara,  a  part  of  the 
waterworks  for  the  town  of  Gatun,  was  successfully  operated  through- 
out the  year.  A  description  of  this  plant  was  given  in  the  annual 
report  for  the  year  ending  June  80, 1918.     (See  plate  No.  16.) 

The  new  water-purification  plant  located  at  Mount  Hope,  and 
furnishing  water  to  the  city  of  Colon^  Cristobal,  and  adjacent  dis- 
trict, was  completed  and  placed  in  service  in  February,  1914^  and  has 
been  successfully  operated  since  that  date.  A  genersd  description  of 
this  plant  was  given  in  the  annual  report  for  the  last  fiscal  year. 
(See  plates  Nos.  17  and  18.) 


80T7THEBN  DISTBIOT. 


In  the  southern  district,  which  includes  all  pointe  south  of  Frijoles. 
the  division  performed  tne  usual  maintenance  work  on  streete  and 
roads  and  water  and  sewer  8]^stems,  which  included  the  taking  up 
of  a  great  deal  of  water  pipe  in  towns  on  the  west  side  of  the  canal 
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that  were  inundated  by  Gatun  Lake  or  for  some  other  reason  aban- 
doned during  the  year.  The  pipe  recovered  in  this  way  was  either 
used  immediately  at  other  pomts  in  the  Canal  Zone  or  stored  for 
future  use. 

In  addition  to  the  maintenance  work,  the  division  also  had  charge 
of  considerable  construction  work  in  this  district,  including  the 
building  of  the  silver  town  site  of  La  Boca ;  constructing  the  water 
and  sewer  systems  and  streets  in  Pedro  Miguel  and  the  concrete  storm 
sewers  in  the  gold  town  site  of  Balboa;  the  construction  of  the  drive- 
way in  front  of  the  Tivoli  Hotel ;  the  widening  of  the  road  leading 
to  the  hotel  from  Panama  City ;  the  installation  of  a  water  and  sewer 
system  for  the  Darien  radio  station;  the  installation  of  a  permanent 
water-supply  system  for  the  Balboa  shops;  also  the  completion  of  the 
Ancon-Diablo  macadam  road,  which  was  commenced  in  the  previous 
year ;  and  the  supervision  of  the  work  on  the  Empire-Oamboa  mac- 
adam road,  which  is  being  built  by  the  Canal  Zone  government  witii 
prison  labor.  This  is  in  addition  to  the  construction  work  performed 
during  the  year  in  the  city^  of  Panama,  which  is  referred  to  below. 

The  different  pump  stations  in  the  southern  district  were  operated 
successfully  durmg  the  year,  the  following  table  giving  a  result  of 
the  operations  for  each : 


Pump  station. 


Anoon 

Coooll 

Hiraflons  (temporary) . . . . 
Pedro  Miguel  (temporary) 

Cucaracha 

Comwo-hp 

(}amboa 

Caimito 


OaUoDs 

water 

pumped, 

d^ 

aTwage. 


631,100 

5,341,230 

6,396,730 

6,404,400 

464,500 

707,200 

1,372,800 

5,238 


Period. 


MtmUu. 

12 

3 

0 

31 

12 

12 

8 

7 


The  usual  maintenance  work  was  performed  on  the  reservoirs  in 
the  district.  The  following  statement  gives  the  outflow  of  wat^r 
from  two  reservoirs,  with  the  elevation  of  the  surface  of  the  water 
on  the  last  day  of  each  month  during  the  year : 


MontlL 


Comaoho. 


Outflow. 


Etovation. 


Rfto  Orande. 


Outflow. 


EieYitloiL 


1913. 

July 

August 

September 

October 

November 

December 

1014. 

January. 

Febnuuy 

Maitsh. 

ApriL 

liay 

June 


Oattom, 

32,282,000 

26,177,000 

24,847,000 

44,262,000 

40,829,000 

54,942,000 


34,090,000 
33,846,600 
36,510,000 
28,240,000 
22,556,000 
18,772,000 


Fea, 
348.2 
360.2 
348.6 
849.9 
358.6 
366.3 


351.7 
847.9 
843.3 
338.6 
841.8 
340.2 


GaOofM. 

Fttl. 

119,842,000 

210.9 

77,476,000 

213.24 

51,440,000 

220.04 

78,784,000 

223.73 

93,300,000 

282.37 

96,664,000 

229.88 

64,844,000 

225.10 

62,415,000 

221.47 

37,888,000 

818.03 

94,314,000 

215.77 

24,610,000 

2ia.4« 

24,422,000 

239.09 

BEPOBT  OF  BESIDENT  ENGINBEB — ^MITNIOIPAL  BNGINEEBIKO.    131 

Upon  requests  of  the  district  inspectors  of  the  health  department  a 
great  deal  of  work  was  done  each  month  by  this  division  on  mainte- 
nance of  sanitary  ditches  and  other  similar  work.  A  total  of  ap- 
proximately 425  miles  were  cleaned  during  the  year. 

The  work  in  the  city  of  Panama  included  the  usual  maintenance 
work  on  the  water  and  sewer  system  and  the  necessary  repairs  to  the 
pavement;  also  the  inspection  and  testing  of  plumbing  installations, 
and  the  preparation  and  collection  of  water-rent  bills.  The  number 
of  metered  connections  in  use  in  the  city  of  Panama  on  June  30, 1914, 
was  2,223,  with  48  applications  pending,  an  increase  of  138  over  the 
number  of  metered  connections  in  use  at  the  beginning  of  the  year. 

The  amount  of  water  rentals  collected  during  the  year  was 
$134^820.10,  all  of  which  was  used  in  payment  of  interest  on  and  re- 
duction of  the  capital  cost  after  the  regular  quarterly  charges  for 
maintenance  and  operation  had  been  paid.  In  addition  to  these 
water-rental  collections,  a  deficiency  bill  was  rendered  against  the 
Panama  Oovemment  for  the  quarter  ending  March  31, 1914,  amount- 
ing to  $15,569.01. 

At  a  conference  between  officials  of  the  Panama  Government  and 
of  the  Isthmian  Canal  Commission,  held  on  June  7,  1913,  an  agree- 
ment was  reached  whereby  certain  sanitary  improvements  in  the  city 
of  Panama  were  to  be  made  by  the  Isthmian  Canal  Commission  and 
the  cost  of  same  paid  from  a  special  appropriation  of  $76,000  by  the 
Republic  of  Panama.  The  following  list  of  improvements  in  the 
city  of  Panama  were  made  by  the  division  of  municipal  engineering 
during  the  past  year  under  authority  of  this  appropriation : 

Project  ffo.  S. — ^The  improvement  of  Calle  Neyeria,  including  the 
macaaamizing  of  the  street  from  the  end  of  existing  improvement  to 
the  intersection  of  street  passing  by  the  municipal  stables,  together 
with  the  construction  of  concrete  curb  and  gutter  and  the  placing  of 
water  and  sewer  mains  in  the  street.    Cost  of  the  work,  $4,536.96. 

Project  No.  4. — ^The  construction  of  a  concrete  storm  sewer  from 
B  Street  down  West  Eighteenth  Street  to  the  beach,  and  the  con- 
struction of  a  similar  sewer  of  smaller  section  from  West  Nineteenth 
Street  down  B  Street  to  connect  with  the  one  leading  to  the  beach. 
Cost  of  the  work,  $31,503.29. 

Project  No.  6. — ^The  extension  of  the  water  and  sewer  mains  and 
the  placing  of  concrete  curb  and  gutter  on  the  Sabanas  Road  from  a 
point  where  the  sewer  formerly  ended  opposite  the  orphan  asylum  to 
the  junction  of  the  Sabanas  and  Corozal  Roads.  Cost  of  work, 
$5,429.30. 

Project  No.  6. — ^Macadamizing  and  constructing  of  concrete  curb 
and  gutter  in  Santa  Rosa  Street  from  the  Zone  Lme  Road  to  Ancon 
Boulevard.    Cost  of  work,  $956.06. 

Project  No.  7. — ^Macadamizing  and  the  placing  of  water  and  sewer 
mains  in  the  street  past  the  municipal  stables  leading  from  Calle 
Neveria  to  the  Sabanas  Road.    Cost  of  work,  $2,728.86. 

Project  No.  £.-— Construction  of  extensive  improvements  around 
and  in  front  of  the  National  Institute  in  Panama  City,  including  the 
macadamizing  of  the  street  directly  in  front  of  it  and  the  construc- 
tion of  concrete  sidewalks  and  steps.  Work  was  still  in  progress  at 
the  cloae  of  the  fiscal  year.    Cost  of  work  to  April  80,  $13,044.16. 

Improvements  were  m^de  by  certain  private  individuals  in  that 
part  of  the  city  of  Panama  known  as  the  Chorrillo  district,  and  at  the 
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conference  referred  to  it  was  asreed  that  the  promoters  who  had  had 
charge  of  these  improvements  should  be  reimbursed  out  of  this  special 
appropriation  not  to  exceed  $20,000  upon  completion  of  (lieir  work 
and  recommendation  from  this  aivision  that  the  maintenance  of  the 
improvements  in  the  district  be  assumed  by  the  Government.  The 
work  in  the  district  was  inspected  by  representatives  of  the  division 
during  the  time  it  was  in  progress,  ana  upon  final  completion  the 
streets  and  water  system  and  sewers  in  the  district  became  a  part  of 
the  improved  area  of  the  city  of  Panama. 

Several  other  improvements  were  made  in  the  city  of  Panama 
during  the  past  year  by  the  division  at  the  expense  or  the  Panama 
Government  that  were  not  included  in  the  projects  discussed  at  the 
conference  of  June  7,  1913.  The  principal  ones  were  the  construc- 
tion of  curb  and  gutter  along  the  Zone  Line  Road  soutli  from  the 
National  Institute;  the  macadamizing  and  placing  of  water  and 
sewer  mains  in  Calle  de  la  Independencia  from  Seventeenth  to  Nine- 
teenth Streets^  the  concreting  of  a  portion  of  East  Seventeenth 
Street  at  its  lunction  with  Central  Avenue;  the  paving  of  East 
Twenty-third  otreet  with  brick ;  the  extension  of  E  Street  for  a  dis- 
tance of  324  feet  from  West  Sixteenth  Street;  cutting  off  the  corners 
at  the  junction  of  I  Street  and  Central  Avenue  and  the  widening  of 
the  street  at  this  intersection;  the  installation  of  a  6-inch  trunk 
sewer  and  a  4-inch  water  line  and  the  construction  of  concrete  curb 
and  ^tter  in  the  street  near  the  new  bull  ring  on  thb  Sabanas  Road ; 
the  installation  of  a  sewer  main  from  East  Twenty-third  Street 
across  the  Panama  Railroad  yards  to  East  Nineteenth  Street, 
Guachapali ;  and  the  concreting  of  B  Street  from  Eighteenth  Street 
west  to  the  Zone  boundary  line.  The  cost  of  this  last  item  and  also 
the  paving  of  East  Twenty-third  Street  was  borne  jointiy  by  the 
Panama  Government  and  the  Panama  Tramways  Co.  The  con- 
creting of  B  Street  was  undertaken  in  May  and  was  still  in  progress 
at  the  close  of  the  fiscal  year. 

Authority  has  been  given  to  lay  an  additional  10-inch  main  from 
a  point  in  Ancon  to  connect  with  the  Panama  system  in  the  vicinity 
of  the  orphans'  asylum  on  the  Sabanas  Road.  Work  on  the  in- 
stallation was  in  progress  at  the  close  of  the  year. 

WATERWORKS  FOR  S0X7THERK  END  OF  CAKAL. 

In  March,  1913,  the  question  of  providing  a  permanent,  adequate, 
and  suitable  water  supply  for  the  towns  m  the  Canal  Zone  from 
Pedro  Miguel  south,  including  the  city  of  Panama,  was  first  taken 
up.  The  completion  of  the  Miraflores  Locks  and  the  flooding  of  the 
Miraflores  Lake  would  of  necessity  result  in  the  elimination  of  the 
Cocoli  pump  station,  located  on  the  west  side  of  the  canal,  from 
which  station  a  large  percentage  of  the  total  water  consumed  south 
of  Pedro  Mi^el  was  being  furnished.  It  was  decided  that  this,  com- 
bined with  the  fact  that  the  Rio  Grande  watershed  could  no  longer 
be  considered  available  for  more  than  possibly  3,000,000  gallons  of 
water  per  day,  and  with  the  fact  that,  while  the  arrangement  of  pipe 
lines,  pumping  stations,  and  the  pressure  filter  plant  at  Ancon  nad 
successful!^  met  up  to  this  time  all  demands  placed  upon  them,  the 
concentration  of  headquarters  of  all  departments  in  the  Balboa  dis- 
trict, the  constant  growth  and  expansion  of  the  dty  of  Panama,  and 
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the  deTelopment  of  terminal  facilities  and  shops  at  the  entrance  to 
the  canal,  called  for  the  development  of  an  entirely  new  source  of 
supply  and  the  design  and  construction  of  modem  purification  works 
and  pumping  stations,  all  to  form  a  necessary  part  of  the  complete 
canal  equipment. 

The  results  of  the  first  studies  of  the  project  as  a  whole  were 
embodied  in  the  report  of  a  committee  submitted  March  12,  1918. 
This  report  as  approved  recommended  the  construction  of  the  neces- 
sary pumping  stations^  the  laying  of  the  necessarjr  additional  main 
water  lines;  construction  of  a  complete  purification  plant  of  the 
rapid,  mechanical,  gravity  type;  and  the  construction  of  a  high- 
service  reservoir  on  the  side  of  Ancon  Hill;  all  to  be  based  on  a 
nominal  maximum  capacity  of  12,000,000  gallons  of  filtered  water 
per  day. 

Further  detailed  studies  resulted  in  the  presentation  of  a  report  on 
desim  and  estimates  of  cost  on  five  different  projects.  One  of  these 
involved  taking  the  raw  water  from  Miraflores  Lake,  pumping  it  to 
the  water  purification  plant,  to  be  located  on  Miraflores  mil  imme- 
diately above  the  spillway;  laying  a  new  80-inch  main  from  this 
plant  to  the  Ancon  district;  the  construction  of  a  booster  pumping 
station  at  Ancon;  and  the  enlargement  of  the  then  existing  1,000,000- 
gallon  reservoir  on  the  side  of  Ancon  Hill  to  a  reservoir  of  2,500,000- 
gallons'  capacity.  This  involved  locating  the  raw-water  pumpstation 
on  the  Camitillo  arm  of  the  Miraflores  Lake  east  of  the  Manama 
Railroad. 

This  project,  making  use  of  the  Miraflores  Lake  water,  figured  out 
to  be  by  far  the  cheapest  and  most  suitable  of  any  project  contem- 
plated or  considered  feasible,  but  it  involved  the  condition  that  the 
water  of  Miraflores  Lake  should  not  increase  in  chlorine  content 
beyond  75  to  100  parts  per  million  through  the  operation  of  the 
Miraflores  Locks  admitting  sea  water  to  the  lake.  A  discussion  of 
the  possibility  of  such  a  rise  of  chlorine  developed  the  opinion  that 
the  chance  would  be  good  for  the  upper  layers  of  the  remote  arms 
of  the  lake  not  rising  in  chlorine  beyond  a  usable  limit,  at  least  for 
a  period  of  years,  assuming  that  intimate  diffusion  between  the  salt 
water  admitted  by  the  locb  and  the  fresh  water  of  the  lake  would 
not  be  rapid.  It  was  thought  that  at  the  end  of  dry  seasons,  if 
necessity  arose,  the  salt  or  heavier  water  might  be  drawn  off  from  the 
lake  and  the  surface  raised  back  to  normal  levd  by  admission  of 
fresh  water  from  the  Gatun  Lake.  With  this  question  temporarily 
settled  in  this  way,  authority  was  given  to  proceed  and  work  was 
commenced  August  1  of  the  &cal  year.  The  impending  filling  of  the 
Biiraflores  Lake  necessitated  the  construction  of  the  foundations  and 
sumps  of  the  raw-water  pump  station  and  the  intake  and  screen 
chambers,  which  part  of  the  work  was  completed  in  November  at 
the  time  the  Miraflores  Lake  had  commenced  to  fill.  Following  this 
the  walls  of  the  pump  station  were  carried  up  to  the  level  of  the 
roof  and  work  was  suspended  at  this  point  the  latter  part  of 
December. 

The  water-purification  plant  is  to  be  similar  in  seneral  features  of 
desi^  to  the  new  purification  plant  located  at  Alount  Hope.  It 
consists  principally  of  an  aeration  basin  in  which  the  raw  water 
is  first  aomittea  and  thrown  up  in  the  air  into  spray  as  a  preliminary 
treatment;  a  head  house,  containing  mixing  chambers,  where  dii- 
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ferent  chemicals  are  applied,  aluminum  sulphate  and  hypochlorite 
of  lime  solution  mixing  tanks  and  storage  rooms  for  these  chemicals ; 
a  sedimentation  basin,  approximately  125  feet  wide  by  800  feet  long, 
16  feet  deep,  holding  approximately  4,500,000  gallons,  giving  at 
12,000,000  gallons  output  per  day,  approximately  8  hours  sedimenta- 
tion ;  a  filter  building,  approximately  62  by  150  feet  in  len^h,  con- 
taining 14  filters,  arranged  7  on  each  side  of  a  central  gaUery  and 
supported  on  columns  over  a  clear  water  basin,  having  a  capacity 
of  approximately  900,000  gallons  of  water;  an  office,  laboratory,  and 
quarters  building;  a  wasdi- water  pump  station,  known  as  station  No« 
2,  containing  pumps  for  pumping  filtered  water  up  to  a  wash-water 
tank  of  300,000  gallons  capacity;  and  an  injection  chamber  and 
control  house,  in  which  is  measured  and  applied  the  hypochlorite  of 
lime  to  be  used  as  a  sterilizing  agent  as  a  final  treatment  after 
filtration.    (See  plates  Nos.  96  and  97.) 

The  three  pumping  stations  are  to  be  equipped  with  single  or  multi- 
stage centrifugal  pumps^  direct  connected  on  the  same  bed  plates  to 
induction  motors  operatm^  on  a  220-volt,  25-cycle,  3-phase  current. 
All  piping  will  be  placed  m  the  basement  below  the  main  floors  and 
all  valves  will  be  hydraulically  operated  from  central  slate  operating 
tables. 

In  the  case  of  the  Ancon  pump  station  there  will  be  contained 
within  the  building  a  hi^h-service  and  low-service  system  so  de- 
sired that  in  the  event  of  fire  in  Panama  citjr  or  other  points  east 
of  the  station  the  operation  of  three  hydrauhc  valves  would  place 
the  high  service  in  the  mains  for  fire  use  without  disturbing  service  in 
the  mains  to  the  west  of  the  building,  or,  in  case  of  fire  in  the  ter- 
minals in  the  Balboa  district,  requirms  the  use  of  the  high-service 
system,  similar  valve  control  would  make  available  the  high-service 

P^stem  in  this  district  without  affecting  the  low-service  system  in  the 
anama  district.  In  the  same  way  arrangements  have  been  made  to 
provide  a  high-service  supply  back  to  the  town  of  Corozal  for  use 
m  case  of  fire. 

Work  was  commenced  on  the  purification  plant,  located  on 
Miraflores  Hill,  on  August  1,  ana  steam-shovel  and  hand  ex- 
cavation was  completed  oy  January  28.  The  concrete  work  was 
immediately  commenced,  and  at  the  end  of  the  fiscal  year  the  clear- 
water  basin ;  the  main  and  false  floors  of  the  14  filters,  including  the 
strainer  system;  the  floor  and  underdrain  system  of  the  sedimenta- 
tion basin ;  25  per  cent  of  the  walls  of  this  basin ;  and  the  main  mixing 
chambers  of  the  head  house  were  practically  completed.  (See  plate 
No.  19.)  In  addition,  the  new  30-inch  line  between  tiie  purification 
plant  and  Ancon  was  received  from  the  States,  laid,  and  placed  in 
service  on  the  existing  raw  water  supply.  The  construction  of  the 
hi^-service  reservoir,  located  at  elevation  300  on  the  side  of  Ancon 
Hill  above  the  old  administration  building,  was  commenced  Septem- 
ber 1  and  completed  and  placed  in  service  on  June  1, 1914. 

The  construction  of  the  Ancon  pumping  station,  known  as  pump- 
ing station  No.  3,  was  commenced  in  January,  and  at  the  end  of  the 
fiscal  jear  was  practically  completed  and  ready  for  installation  of 
pumpmg  equipment.  The  electrical  pumps  for  this  station  were  re- 
lected  at  the  works  of  the  contractor,  following  preliminary  tested 
because  of  failure  to  meet  efficiency  requiremente.    The  delays  ind- 
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dent  thereto  will  result  in  delivery  not  being  made  until  approxi- 
mately October  1,  or  five  months  after  contract  date. 

In  January  chlorine  sampling  stations  were  established  in  Mira- 
flores  Lake  and  weekly  samples  were  taken  of  the  water  at  the  bottom 
and  at  the  surface.  These  stations,  numbered  1  to  5,  were  located  as 
shown  on  the  accompanying  chlorine  chart,  plate  No.  98.  It  was 
early  discovered  following  the  commencement  of  the  operation  of 
the  locks  that  the  chlorine  content  was  steadily  rising.  By  February 
this  content  had  risen  to  a  point  where  it  seemed  that  constant 
diffusion  was  taking  place  and  throughout  all  areas  of  the  lake  was 
eeneral.  The  chlorine  content  of  the  surface  of  the  water  in  the 
Caimitillo  arm  of  the  lake  had  b^  this  time  risen  to  approximately 
60  parts  per  million,  and  the  mrst  trouble  was  experienced  witn 
boilers  at  the  Miraflores  power  plant. 

In  connection  with  the  observations  for  chlorine  at  the  different 
stations  referred  to,  a  strikingly  high  and  unaccountable  amount  of 
chlorine  was  found  immediately  south  of  the  end  of  the  south  center 
approach  wall  of  the  Pedro  Miguel  Locks.  In  this  vicinity,  for  a 
width  of  approximately  200  feet  and  for  a  length  to  the  south  of 
approximately  2,000  feet,  the  bottom  samples  of  water  showed 
chlorine  contents  running  at  times  as  high  as  15  per  cent  salt  water, 
or  8,000  parts  per  million. 

In  order  to  oring  down  the  chlorine  content  of  the  water  being 

fumped  to  Panama,  a  temporary  pump  station  was  installed  at 
^edro  Miguel  and  approximately  4,000  gallons  of  water  per  minute 
was  pumj^  from  the  cut  north  of  the  redro  Miguel  Locks  and  dis- 
charged mto  the  Miraflores  Lake  immediately  in  front  of  the  tem- 
porary pump  station.  This  resulted  in  a  decided  drop  of  the  chlorine 
content  of  the  water  going  to  Panama,  but  resulted  in  a  great  increase 
in  the  turbidity  of  tne  water  due  to  turbid  conditions  of  the  water 
in  Culebra  Cut.  The  operation  of  this  pumping  station  was  con- 
tinued in  an  effort  to  keep  down  the  chlorine  or  to  vary  it  at  will 
until  the  beginning  of  the  rainy  season  when  the  influx  of  fresh  water 
from  the  watershra  lowered  the  chlorine  from  100  parts  per  million 
to  approximately  55  parts,  where  it  stands  at  the  present  time.  (See 
chlonne  chart,  plate  98.)  On  June  1  the  temporary  pump  station 
at  Pedro  Miguel  was  closed  down. 

By  the  middle  of  Februai^  the  general  rise  of  chlorine  had  become 
such  as  to  indicate  that  Miraflores  Lake  would  eventually  reach  a 
degree  of  salinity  that  would  make  it  impracticable  for  use  as  a 
source  of  industrial  and  domestic  water  supply  for  the  southern  end 
of  the  canal.  Recommendations  were  maae  at  this  time  in  connec- 
tion with  thie  presentation  of  several  reports  on  the  matter  that  the 
lake  be  abandoned  as  a  water  supply ;  that  the  raw  water  pump  sta- 
tion be  moved  to  the  Chagres  River  arm  of  the  Oatun  Lake  at 
Gamboa ;  and  that  the  raw  water  be  taken  from  the  Oatun  Lake  at 
this  point  and  pumped  through  a  80  to  36-inch  cast-inm  main  laid 
alongside  the  main  line  of  the  Panama  railroad  to  the  purification 
plant  on  Miraflores  Hill.  Under  this  project  it  would  be  necessary 
to  pump  the  water  to  the  summit  of  tne  continental  divide.  From 
this  pomt  it  would  run  by  gravity  to  the  aeration  basin  at  Mira- 
flores; thence  through  the  purification  plant  by  gravity^  and  from 
there  by  gravity  to  pump  station  No.  8  at  Anoon,  where  it  would  be 
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pumped  into  the  service  mains  and  into  the  high  and  low  service 
reservoirs. 

Pending  action  on  this  recommendation  various  studies  of  the  flow 
of  the  salt  water  from  the  locks  into  the  lake  were  made.  In  an 
effort  to  draw  off  the  heavy  saline  water  lying  at  the  bottom  of  the 
lake  the  surface  was  drawn  down  to  approximately  elevation  40  feet 
above  sea  level,  and  the  lake  was  refilled  vnth  fresh  water  from  Cule- 
bra  Cut  This  operation  tended  to  distribute  and  diffuse  the  water 
of  high  chlorine  content  within  the  vicinity  of  the  Pedro  Miguel 
Locks,  with  the  result  that  thid  general  chlorine  content  of  the  lake  was 
found  to  be  higher  after  the  operation  than  before.  Further,  the 
chlorine  was  found  to  have  extended  up  the  Caimitillo,  Pedro  Miguel, 
and  Cocoli  Biver  arms  of  the  lake,  thereby  indicating  more  or  less 
conclusively  that  the  presence  of  any  water  carrying  a  higher  chlo- 
rine content  than  the  normal  fresh  water  was  accompanied  by  con- 
stant diffusion  and  tendency  of  the  gei^eral  chlorine  content  of  the 
lake  to  rise. 

On  May  11  decision  was  finally  made  to  adopt  Gatun  Lake  at 
Oamboa  as  a  source  of  permanent  water  supply  and  work  was  com- 
menced immediately  to  this  end.  By  the  end  of  the  fiscal  year  the 
excavation  for  the  sump  for  the  raw-water  pump  station  at  this 
point  had  been  practically  completed  and  the  specification  and  plans 
for  the  cast-iron  pipe  line  from  this  plant  to  Miraflores  accompanied 
by  specifications  was  ready  for  bidders. 

OPERATION  OF  PUBIFICATION  PLANTS. 

The  operation  of  water-purification  plants  in  the  Canal  Zone  was 
in  charge  of  the  physiologist  of  this  division. 

At  the  Agua  Clara  plant  the  wash-water  tank,  having  a  capacity 
of  approximately  10,000  gallons,  referred  to  as  imder  construction 
in  the  last  annual  report,  was  completed  and  placed  in  service.  This 
resulted  in  more  satisfactory  wash  conditions  in  connection  with  the 
operation  of  the  filters,  increasing  the  rate  of  wash  water  from 
approximately  four  to  nine  gallons  per  square  foot  of  area  of  filter- 
ins  surface. 

The  completion  of  the  construction  work  at  Gatun  resulted  during 
the  year  in  a  marked  drop  in  the  consumption  of  water,  which  in 
turn  resulted  in  the  operation  of  the  filters  at  less  than  one-half  their 
rated  capacity.  With  the  view  to  keeping  all  the  filters  in  the  plant 
in  service,  the  rate  controllers  were  changed  so  as  to  give  a  filtration 
rate  of  approximately  65,000,000  gallons  per  acre  per  day.    This 

fave  satisfactory  results  for  the  fi^  part  of  the  year,  but  resulted 
uring  the  last  three  months  in  the  development  to  a  more  or  less 
extent  of  growths  in  the  underdrains,  which  has  resulted  in  an  in- 
crease of  the  bacterial  count  in  the  filtered  water. 

The  new  purification  plant  at  Mount  Hope  is  similar  in  practically 
all  respects  to  plants  of  like  character  constructed  in  the  United 
States,  with  the  addition  of  an  aeration  basin  containing  more  or 
less  elaborate  nozzles  for  breaking  the  water  into  fine  spray  as  pre- 
paratory treatment  to  sedimentation.  In  the  design  of  the  aeration 
nozzles  arrangements  were  made  whereby  the  nozzles  automatically 
open  or  close  depending  upon  the  flow  through  the  filters,  and  thus 
is  automatically  controUed  the  input  of  raw  water  to  the  plant.    This 
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S  which  it  is  believed  has  not  been  embodied  in  plants  of  this 
character  heretofore,  has  given  excellent  service  during  the  first  three 
months  of  operation. 

The  aeration  system,  in  addition  to  assisting  in  removal  of  odors 
and  taste,  also  decreases  the  iron  content  of  tne  water  by  oxidizing 
and  precipitating  that  portion  which  exists  as  ferrous  oxide  or  hy- 
droxide. However,  to  aate,  this  portion  of  the  iron  content  has  been 
almost  negligible,  and  most  of  the  iron  has  been  found  existing  as 
iron  organic  compoimds,  so  that  straight  coagulation  and  sedimenta- 
tion has  been  sumcient  to  remove  it.  During  aeration  the  free  car- 
bonic acid  is  almost  completely  removed  and  the  dissolved  oxygen 
content  increases  practically  to  the  saturation  point. 

The  sedimentation  basins  have  been  operated  on  a  more  or  less  ex- 
perimental basis  in  order  to  determine  the  period  of  sedimentation 
that  would  give  best  results  from  all  standpoints.  With  one  basin 
in  use  under  the  present  output  from  the  plant  approximately  five 
hours  sedimentation  is  obtamed,  and  two  basins  m  service  gives 
double  this  period.  It  has  been  indicated  by  the  condition  of  the 
water  for  the  past  three  months  that  a  longer  period  of  sedimenta- 
tion results  in  longer  filter  runs  and  requires  a  less  amount  of  wash 
water  for  cleaning.  On  the  other  hand,  however,  the  longer  period 
seems  to  favor  bacterial  growths  both  in  the  basins  and  the  nlteis, 
resulting  in  a  lower  relative  efficiency  based  on  apparent  bacteria 
removal.  With  the  shorter  period  of  sedimentation,  the  bacteria 
removal  has  been  auite  satisfactory  and  the  tendency  toward  bacterial 
growth  seems  to  oe  lessened.  The  hi^h  temperature  of  the  water 
averaging  29^  C.,  flowing  into  the  sedimentation  basin  gives  rise  to 
excessively  heavy  floe,  necessitating  weeklv  cleaning  oi  the  basins. 
The  amount  of  dudge  produced  in  a  week's  time  is  remarkable,  and 
although  the  organic  content  of  the  raw  water  is  comparatively  high 
this  great  amount  of  sludge  is  one  of  the  striking  characteristics  of 

the  plant. 

The  average  results  obtained  from  the  old  pressure  filter  plant  at 
Ancon  and  at  Mount  Hope  and  from  the  gravity  filter  plant  at  Agua 
Clara  for  the  past  year  are  shown  by  the  foUowmg  table : 


Otlloof  wfttar  flltand,  monthly  iverage 
Gallon  wstff  flltand,  dally  ftTsnffe ... . 

BaoC«riB  In  imw  wstar  per  c.  0 

BMt«rk  in  flltored  wmler  per  e.  o 

Aliim  need,  ponnde,  aTerace  per  month 
Ahim  need,  poondi,  ayenwre  per  day.... 
Alum  oaad  per  gallon,  grains 


Mount 
Hope. 


3,9M, 


Agua 
Clara. 


i,000 

45,332,000 

»S£I 

1,611,07» 

737 

511 

887 

182 

,010 

13,020 

0« 

464 

2.1 

XI 

Aneon. 


77,000,000 

2,606,  no 

024 
455 

10,020 
664 
L7 


The  average  results  of  the  operation  of  the  new  Mount  Hope  plant 
for  the  last  three  months  of  the  year  are  given  below : 

GaUona  treated ^'^'2S 

Wash  water,  gallons u,  883, 000 

Per  cent  wash  water Jl J 

Filters  washed ZTj 

Averase  minutes  wash  water "••» 

Alum,  grains,  per  gaUon *•  23 

Average  filter,  hours  per  day ^  5 

ATerage  number  filters,  service 2*i 

Arerafe  length  run  between  washing,  hoars ».• 
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The  following  table  gives  the  average  result  of  analyses  of  raw  and 
filtered  water  at  the  new  Mount  Hope  purification  plant  for  the  last 
three  months  of  the  year,  and  of  the  Agua  Clara  filter  plant  for  the 
last  six  months  of  the  year : 


• 

Moont  Hope. 

AcoaCtera. 

Raw. 

Filtered. 

Raw. 

Filtered. 

Turbidity 

25 

60 

34 
6.7 
4.6 
Trace. 
1.0 
3.7 

96 

31 

16 
8 

25 

85 

28 
6.4 
5.2 
Trace. 
1.2 
5.1 

95 

54 

15 

4 

Color ; 

9 

29.8 
6.3 
1.8 

2 

Alkalinity 

6 

Chlorine 

6.4 

Oxygen  <Minn2nied .  . 

1.8 

Ni^ites ii;;i!iiiii;..;;;m!IIIII];i;!I 

Trace. 

Irao 

.8 
6.9 
60 
20 

8 

Trace. 

FraeCOi 

lai 

Total  solids 

80 

Loss  on  i|!nition 

12 

Number  times  B.  coli  present  in  month  in— 

10  CO 

1 

Ic.  0 

The  Mirafiores  Lake  water  is  polluted  to  a  more  or  less  extent  by 
the  sewage  from  the  towns  of  I^edro  Miguel  and  Paraiso  and  the 
floating  equipment  operating  through  the  canal.  The  use  of  this 
water  as  a  domestic  and  industrial  supply  for  the  southern  end  of 
the  canal  makes  imperative  its  treatment  with  hypochlorite  of  lime. 

The  necessary  solution  tanks,  control  apparatus,  and  measuring 
orifices  were  designed  and  constructed  as  a  part  of  the  temporary 
pumping  station  at  Mirafiores,  and  hypochlorite  bleach  was  intro- 
duced into  the  water  on  the  suction  side  of  the  pumps  at  the  time 
this  station  was  finst  placed  in  service  in  the  month  of  October. 

The  turbid  conditions  obtaining  demanded  the  use  of  compara- 
tively high  quantities  of  bleach  per  million  gallons  of  water.  At 
times  this  quantity  reached  80  pounds  of  chemical  per  million  gallons 
of  water,  giving  approximately  1.2  parts  per  million  available 
chlorine  without  objectionable  tastes  or  odors  being  complained  of 
by  the  consumers.  The  comparatively  high  temperature  of  the 
water,  combined  with  high  organic  and  low  mineral  content,  no 
doubt  explains  this.  On  an  average  0.7  to  0.8  parts  per  million  of 
available  chlorine  has  been  giving  satisfactory  bacteriological  results. 


DESIGNS. 


The  work  accomplished  in  the  drafting  room  of  the  division  office 
covered  the  complete  studies  and  designs  of  the  entire  water-supply 
project  for  the  southern  end  of  the  canal.  This  involved  the  making 
of  approximately  300  large  tracings  of  general  and  detail  plans  of 
builaings,  equipment,  and  control  apparatus  entering  into  the  con- 
struction of  the  purification  plant  and  pumping  stations.  At  the 
end  of  the  fiscal  year  all  of  the  principal  drawings  had  been  com- 
pleted, and  there  remains  at  this  date  the  studies  and  designs  of 
numerous  small  control  apparatus  to  be  installed  in  connection  with 
the  application  of  the  chemicals  at  the  Mirafiores  purificati(m  plant. 
There  also  remains  to  be  designed  certain  laboratory  equipment 
and  details  of  small  devices  to  be  embodied  therein. 
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In  addition  to  the  above,  there  were  completed  10  detail  drawings 
required  in  connection  with  the  construction  of  the  new  town  sites 
of  JPedro  Miffuel  and  La  Boca,  and  miscellaneous  improvements  ac- 
complished during  the  year  in  the  cities  of  Colon  and  Panama  for 
the  Government  of  Panama.  Plans  for  the  permanent  water  supply 
at  Toro  Point  were  prepared. 

Approximately  7,000  blue  prints  were  made  and  issued  during  the 
year. 

Plate  No.  139,  a  chart  showing  the  organization  of  the  division  as 
of  June  30, 1914,  is  appended  hereto. 

Respectfully  submitted. 

Geo.  M.  Wells, 
Resident  Engineer, 

Col.  H.  F.  HODQES, 

Engineer  of  Maintenance^  Cvlehra^  Canal  Zone. 


APPENDIX  A-3, 

BEPOBT  OF  CHIEF  HTDBOGKAFHEB,  SECTION  OF  KETEOBOLOOT 

AMD  ETDB0OBAFH7. 


CuLEBRA,  Canal  Zone,  July  10, 191  j^ 

Sm:  I  have  the  honor  to  submit  herewith  the  report  of  the  sectioD 
of  meteorology  and  hydrography  for  the  fiscal  year  1913-14: 

PEB80NN1BL. 

The  personnel  of  the  division  remained  the  same  as  that  of  last 
year  until  the  reorganization  was  effected  April  1, 1914,  consolidating 
the  meteorological  and  hydrog^raphic  sections  into  one  division  under 
a  chief  hydrographer,  reporting  to  the  engineer  of  maintenance. 
This  reoi^anization  effected  a  reduction  of  three  in  the  gold  force, 
two  hydrographers,  and  one  observer,  and  regraded  the  supervisor 
as  chief  hydrographer  and  the  principal  meteorologist  as  assistant 
chief  hydrographer. 

The  present  force  consists  of  Chief  Hydrographer  F.  D.  Willson, 
Assistant  Chief  Hydrographer  H.  O.  Comthwaite,  and  five  assistants. 

During  the  year,  in  aadition  to  the  regular  duties,  much  special 
work  was  performed  for  other  divisions  and  outside  scientific  bodies 
of  the  United  States  and  foreign  Governments. 

MBTEOBOLOOY. 

Oeneral.—¥ew  changes  were  made  durine  the  past  fiscal  year  in  the 
meteorological  stations  operated  under  me  direction  of  the  chief 
hydrographer.  Except  as  noted  below,  all  of  the  stations  enumerated 
in  the  annual  report  of  the  Commission  for  the  fiscal  year  1913  were 
continued  in  operation. 

Sosa  wind  records  were  discontinued  on  January  1,  1914,  and  the 
station  dismantled. 

The  wind  station  at  Oatun  was  moved  from  Ouarapo  Island  to  its 

fireeent  location  on  the  administration  building  at  Oatim  December 
6,  1913.  The  wind  station  at  Pedro  Miguel  was  removed  from  the 
west  side  of  the  canal  to  its  present  location  on  the  tower  of  the 
hydrographic  station  on  the  upper  east  wing  wall  of  the  locks  Novem- 
ber 14^  1913. 

A  wind  station  was  estabfished  at  Gamboa  on  November  11,  1913. 
Hie  instruments  are  exposed  on  the  tower  of  the  hydrographic 
station. 

Evaporation  records  at  Brazos  Brook  were  discontinued  on  April 
1, 1914. 
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The  seismograph  station  on  Ouarapo  Island  was  closed  on  Febru- 
ary 20,  1914,  ana  the  instruments  returned  to  their  original  location 
at  Ancon.  These  instruments  were  installed  on  Guarapo  Island  for 
the  purpose  of  recording  any  possible  tilting  or  subsidence  of  earth 
strata  due  to  the  building  of  Gatun  Dam  or  the  fiUing  of  the  lake. 
The  records  showed  no  evidence  of  tilting  or  depression,  and  the 
instruments  were  removed  soon  after  the  lake  fiuUed  to  operating 
level. 

A  lake  rainfall  station  was  established  on  the  Siri  branch  of  the 
Trinidad  in  January,  1914,  and  a  similar  station  was  established  near 
the  head  of  the  Gatim  River  branch  of  Gatun  Lake  in  Maj,  1914. 
Records  from  these  stations  are  obtained  for  use  in  estimating  the 
monthly  rainfall  over  the  lake  watershed. 

Instruments  for  recording  wind  velocity  and  direction  were  installed 
at  the  site  of  the  Darien  radio  station  on  June  18, 1914.  This  instal- 
lation was  made  at  the  request  of  the  engineer  in  charge  of  terminal 
construction. 

Precipitation. — ^The  rainfall  for  the  year  1913  was  deficient  at  all 
stations  except  Brazos  Brook,  Colon,  and  Porto  Bello.  The  annual 
totals  ranged  from  59.54  inches  at  Balboa  to  171.19  inches  at  Porto 
Bellp.  The  average  precipitation  in  the  Pacific  section  was  65.96 
inches,  and  in  the  central  and  Atlantic  sections  84.93.  inches  and 
138.50  inches,  respectively. 

The  1913  dry-season  rainfall  amounted  to  but  4  per  cent  of  the 
annual  total  in  the  Pacific  section,  8  per  cent  in  the  central  section, 
and  10  per  cent  in  the  Atlantic  section.  May  was  the  rainiest  month 
in  all  sections  and  March  the  month  of  least  rainfall. 

The  maximum  24-hour  rainfall  recorded  during  the  jear  1913  was 
10.65  inches  at  Porto  Bello  on  May  14-15.  Daily  quantities  ui  excess 
of  4  inches  were  recorded  as  follows: 


station. 


Porto  Belk>... 

Do 

Colon , 

BmoB  Brook. 
Porto  B«Uo... 

Do 

Colon 

KonteLirlo... 
Bracos  Brook. 
Porto  Bello.., 

Do 


Dato. 


May  15 

May  Ifl 
May  21 
Aug.  10 

...do 

Aug.  15 
Aug.  28 
Oct.   20 

...do 

Nov.  8 
Nov.  24 


Amount. 


Iftehet. 

ia57 

&00 
4.74 
4.S5 
0.06 
4.04 
4.55 
4.00 
&50 
&13 
4.44 


Bainfall  during  the  first  six  months  of  1914  has  continued  generally 
below  normal.  The  ^eater  part  of  this  deficiency  occurred  in  the 
dry-season  months — January  to  April,  inclusive.  Monthl]^  records 
for  1913,  1914,  and  the  station  averages  are  represented  in  Table 
No.  1,  wnile  the  maximum  rainfall  of  record  for  periods  of  5  minutes, 
1  hour,  and  24  hours  at  stations  equipped  with  automatic  registers 
is  shown  in  Table  No.  2. 

Temperature. — ^The  average  air  temperature  for  the  year  1913  was 
slightly  above  normal,  l^rch  was  the  month  of  nighest  mean 
temperature  and  November  the  month  of  lowest  temperature. 
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The  means  and  exta:emeB  in  air  temperature  for  the  year  1913|  at 
the  three  first-class  stations,  are  presented  in  the  following  table: 


Stations. 

Maxlmnm. 

Mlnimiim. 

Annual 
mean. 

•F. 

Date. 

•F. 

Date. 

•F. 

Anew ,...r--r.   -...,....  T-.T ,„»,-..,,-. 

95 
01 

Apr.  27 
Apr.  14 
Jime  22 

fit 

64 
71 

Feb.  22 
Jan.     4 
Feb.    4 

80l8 

Calebr» 

70.2 

Colon 

80L1 

The  absolute  maximum  and  minimum  temperatures  of  record  are 
shown  below,  revised  to  June  30,  1914: 


8totioii8. 


IfftT^w^Tltn, 


F. 


Date. 


M^i^i^nn'fi. 


F. 


Data. 


Ancon. 
Culebra 
Colon.. 


07 
96 
02 


Anr.  7,1012 
May  6,1012 
June    3,1000 


63 
61 
66 


Jan.  27,1010 
Mar.  21,1010 
Deo.  3,1900 


Note.— The  lowest  temperature  of  record  on  the  Xsthmns  was  60*  F.,  oboenred  at  Bas  Obispo  on  Feb. 
0, 1907.  The  maTlmnm  tomperatnre  reoord  at  Anoon,  07*  F.,  was  equaled  at  the  Naos  Islana  station  on 
Feb.  13, 1006.  ^ 

Temperatures  continued  generally  above  the  station  averages  dur- 
ing the  first  six  months  of  1914. 

Idonthlv  temperature  records  and  other  weather  data  for  the  year 
1913  at  tne  three  first-class  stations  are  presented  in  Tables  Nos.  3, 
4,  and  5. 

Wind. — Wind  records  on  Sosa  Hill  were  continued  throughout  the 
year  1913  for  comparison  with  the  Ancon  records.  The  average  wind 
movement  for  the  year  was  47  per  cent  greater  on  Sosa  Hill  than  at 
Ancon,  due  to  the  tdgher  elevation  and  oetter  exposure  of  the  Sosa 
instruments.  The  prevailing  direction  was  from  the  northwest  at 
each  station.  Nortnwest  wind  prevailed  81  per  cent  of  the  time  at 
Sosa  and  60  per  cent  of  the  time  at  Ancon. 

The  wind  movement  over  the  Canal  Zone  for  the  year  1913  was 
generally  slightly  above  normal.  North  and  northwest  winds  pre- 
vailed. March  was  the  windiest  month  at  all  stations  and  November 
the  month  of  least  wind  movement. 

The  foUowing  table,  revised  to  June  30,  1914,  shows  the  maximum 
wind  velocities  of  record  at  the  first-class  stations : 

Maximum  velocity. 


Stations. 

irues 

per  hoar. 

Direc- 
tion. 

Data. 

Amrm....  •.....•......•..»»»-»»»*» »--T-- .....---.--. 

50 
40 
40 

8 

NB 

8 

July  10,1000 

Cnlstem........... ttt 

Not.  10,1013 

OolOa.. .,..r.......,.r.^TTt T---T  — 

July  16,1000 

Atmaspherie  pressure. — ^The  mean  pressure  for  the  vear  1913  was 
generally  below  normal.  February  was  the  month  of  highest  mean 
presBure  at  aU  stations  and  November  the  month  of  lowest  pressure. 
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Relative  hamiditu. — ^The  mean  relative  humidity  in  1913^  was  prac- 
tically normal  at  au  stations.  The  lowest  average  humidity  occurred 
in  April  and  the  highest  in  November. 

Cuyudineas. — ^The  average  daytime  cloudiness  was  generally  below 
normal  during  the  year  1913.  Februaiv  was  the  month  of  least 
averi^e  doudmess  and  May  and  November  the  months  of  heaviest 
cloudmess. 

Evapcratian. — ^The  evaporation  for  1913  was  above  the  station 
averages  at  all  stations,  but  it  was  generally  lighter  than  the  annual 
evaporation  in  1912.  Evaporation  during  the  first  six  months  of 
1914  continued  above  normal.  The  monuily  records  are  shown  in 
Table  No.  6.  The  annual  evaporation  in  1913  and  station  averages 
are  presented  in  the  following  table: 

Annual  evaporation. 


Station. 

1013 

Artngb, 

Ycanor 

raoord. 

AnOOT* ,..---TTT--T-T.»T,,r-, 

68.253 
54.950 
64.811 
63.211 
64.042 

48.778 
53.600 
6L527 
5&100 
61.536 

Rlo  QnuDdo 

Oatan 

BrasOT  Brook .  ^ 

Golem 

Fogs. — Night  and  early  morning  fogginess  was  of  frequent  occur- 
rence during  the  year  1913.  The  average  number  of  fogs  observed 
at  the  interior  stations  was  137.  The  greatest  number  of  these  oc- 
curred during  May  and  the  least  number  in  February.  Few  fogs 
were  observed  during  the  year  at  either  coast  station.  Practically 
all  fogs  lifted  or  were  dissipated  by  8.30  a.  m. 

Sea  temperature — ^The  average  surface  temperature  of  the  sea 
water  for  the  year  1913  was  approximately  normal  on  both  coasts. 
The  highest  temperature  recorded  was  87^  F.  at  Colon  on  several 
dates,  and  the  lowest  64^  F.  at  Balboa  in  February  and  March. 

Tidal  conditions. — ^Tide  registers  were  continued  in  operation  at 
Bidboa  and  Colon.  The  tidal  extremes  of  record  at  these  stations 
are  given  below  Gength  of  record,  seven  years),  table  revised  to  June 
30,  1914: 


station. 

Mazimnm  high  watar. 

Extreme  low  water. 

IffaThnnm  dally 
range.1 

Minimum  dally 
nnge.1 

Eleva- 
tion. 

Date. 

Eleva- 
tion. 

Date. 

Feet 

Date. 

Feet 

Date. 

Balboa.... 
Colon 

+11.2 
+  1.65 

Oct.     2,1900 
Nov.  27,1909 

^10.6 
-  1.01 

Apr.  11,1910 
June    9,1910 

20.8 
2.17 

Apr.  11,1910 
June  28,1911 

5.1 

Uar.  24,1911 

>  For  oonsecative  Udes. 


*  One  tidal  fluctuation  often  entirely  absent  at  Colon. 


Tide  conditions  on  the  Atlantic  and  Pacific  coasts  for  the  year 
1913  are  shown  in  Table  No.  7. 

Seismology. — Seismic  disturbances  were  more  numerous  and  more 
severe  on  the  Isthmus  during  the  fiscal  year  1913-^14  than  in  any 
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preyious  year  since  the  American  occupation  of  the  Canal  Zone. 
Eiighty-fleyen  shocks  were  recorded  at  Ancon  during  the  past  fiscal 
year.  Of  these  55  were  of  comparatiyely  local  origin — less  than  200 
mileB  distant.  The  remainder  were  tremors  from  shoclra  of  distant 
ormn. 

Fractically  all  of  the  local  shocks  seemed  to  originate  in  the  vicinity 
of  the  lower  coast  of  Los  Santos  Province,  approximateljr  115  miles 
soutiiwest  of  Ancon.  Ten  of  these  shocks  were  of  suj£cient  inten- 
mtv  to  be  generally  felt  over  the  Isthmus,  ranging  from  intensity 
ni  to  intensity  y,  Rossi-Forel  scale.  The  canal  works  suffered 
practically  no  aamage  from  these  shocks,  although  the  new  admin- 
istration building  at  Balboa  was  slightly  damaged  by  the  shock  of 
May  28. 

A  complete  list  of  seismic  disturbances  recorded  at  Ancon  during 
the fiscalyear  1913-14  is  presented  in  Table  No.  8. 

The  following  diagrams  and  tables  accompany  the  meteorological 
section  of  this  report: 

Plate  No.  90.  Wind  Boaes,  year  1913,  dry  and  rainy  seaBons. 
Table  1.  Monthly  rain&Jl  on  IsUuniiB  of  JPtoama. 

2.  Maximiim  rainfaU  m  Oanal  Zone. 

8.  Monthly  meteorological  data,  Ancon,  year  1913. 

4.  Monthly  meteorological  data,  Gulebra,  year  1913. 

6.  Monthly  meteorological  data.  Colon,  year  1913. 

6.  Monthly  evaporation.  Canal  SSone,  1913-14,  and  avenges, 

7.  Tidal  conditions,  year  1913. 

8.  Seismograph  reconis,  Ancon,  fiscal  year  1913-14. 

Tabui  1. — MofMif  rainfaU  on  Ttikmut  of  Panama,  1913-14,  and  ftatum  aneragei. 


(Valaesin 

falBhM.) 

StMloa. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jone. 

July. 

Aug. 

8q>t 

Oct. 

Nov. 

Dm. 

Year. 

Itl8. 

0.88 
.32 
.98 

.78 

.80 

LOP 

3.08 

.87 

3.11 

1.10 
1.37 
1.01 

3.08 
1.08 
l.« 

1.87 

.88 

1.74 

1.00 

.40 

1.25 

1.67 
.84 
.85 

3.05 

.04 

1.87 

0.23 
.08 
.81 

.10 

0 

.54 

3.48 

0 

1.82 

.07 
.07 
.01 

.48 

.36 
.66 

.78 
.30 
.57 

.44 
.88 

.76 

.78 
.27 
.58 

.68 
.28 
.85 

a48 

T. 
.76 

0 

0 

.78 

0 

0 

.72 

0 
.02 

.87 

.80 

T. 

.83 

.87 
.01 
.68 

0 

0 

.80 

.23 

T. 
.41 

.08 
.08 
.81 

0.03 
4.80 
3.58 

.00 
4.04 
8.83 

.79 
3.60 
8.18 

1.01 
8.00 
8.19 

1.13 

.88 

8.96 

.71 

.63 

8.07 

3.53 

.49 

8.88 

.90 

.50 

8.36 

1.07 
1.88 
8.46 

8.37 
6.96 
8.98 

8.04 
8.10 
7.37 

13.88 

10.96 

9.85 

U.48 
18.16 
11.07 

13.88 
ia77 
11.07 

1L74 
18.26 
11.18 

16.08 
14.18 
13.04 

11.74 

13.87 

9.87 

15.18 
10.38 
11.06 

8.18 
7.28 
8.15 

7.15 
7.35 
7.90 

9.49 

5.04 

10.56 

9.00 
11.85 
10.09 

8.06 
0.99 
9.30 

9.10 

ao6 

8.87 

9.68 
10.46 
10.06 

11.48 
8.87 
8.89 

8.02 

17.78 

9.64 

4.85 

8.30 

U.48 

8.80 

10.08 

4.84 

65.96 

1914 

ATcrat»,18yean. 
Balboa: 

1818. 

7.97 
4.33 

7.57 
6.74 

7.69 
9.01 

10.77 
10.88 

10.46 
9.80 

4.22 
8.72 

70.90 
50.54 

Ifl4 

AT«aftwl87«tft. 
1918. 

9.50 
8.41 

7.50 
4.38 

Ow04 
8.92 

9.60 
10.38 

9.10 
9.15 

5.82 
4.88 

09.86 
70.12 

1914 

1918.^ 

8.44 

6.80 

8.31 
5.46 

10.62 
8.82 

13.64 
13.07 

11.73 
10.17 

7.63 
2.14 

87.38 
60.65 

1914,              

ATmteyOyMn.. 
RtoGimnoe: 

1918, 

8.78 
8.74 

8.81 
7.68 

8.81 
8.96 

12.46 
7.08 

10.86 
9.15 

6.51 
1.69 

82.32 
64.51 

1914             . .    . . 

CnlilMm: 

1918 

10.45 
5.63 

10l04 
9.78 

10.98 
10L56 

13.« 
6.08 

10.90 
11.31 

5.45 

1.50 

86.18 
69.00 

1914 

Avirast,287«tft. 
Ganaetio: 

1918 

9.84 
4.01 

10.64 

lais 

11.20 
6.78 

11.83 
7.78 

13.36 
13.90 

7.41 
1.96 

88.78 
78.79 

1914 

■-BS! 

1914 

9.89 
4.87 

10.89 
10.40 

10.56 
9.14 

U.84 
7.35 

18.34 
14.28 

0.06 
2.08 

91.46 
74.78 

Arinfi^a  j«n.. 
OaflBboa: 

1918. 

8.81 

8.06 

9.79 
16.45 

8.88 

9.48 

18.29 
8.71 

11.85 
14.18 

5.22 
1.82 

80.a 
86.28 

1914,          

AT«if«,81jMn. 

k's7 

1X88 

10.47 

|li'67 

|ii's2 

6^81 

98.'66 

*— 14^ 
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Stothm. 

Ian. 

F«b. 

Mir. 

Ai». 

lUy. 

June 

JulT. 

Aug. 

Etopt 

Oct. 

Mot. 

Dts. 

7Mr. 

JouUIdk: 

101 

s 

78 

,S 

IBS 

is 

■i 

4.  a 

i.n 
s.« 

s.ra 

sis 

l.U 

i.a 

t-M 
1.SI 
T.Sl 

l.M 

1 

.M 

lias 
i.a 

3.01 

1.80 
l.M 
2.W 

a.s3 

!;S 

a!« 

4. 3D 

is7 

1.TS 

Ln 

Ltt 

!.n 

4.U 

.n 

.08 
.09 

'.TO 
.29 

lisi 
.to 

l.U 
1.31 

!m> 

3.70 

lisS 

ilw 

1,17 

1. 11 

.88 
1.09 
1.S8 

2.x 
1.81 

1.U 
Ml 
t.7J 

!;s 

S.38 
l.U 
«.» 

a.  13 

3.M 

3.W 
«.12 
4.  OS 

3.34 
l.M 
S.M 

Hi 

Is 

u.st 
isiu 
ai.07 

11.33 

IS.  88 

17.73 
U.38 
14. « 

A.  31 

:<;87 

7.  OB 
^Sl 

i.n 
3.ta 

B.M 
17.78 
11.U 

10.U 
8.13 

ill 

10.80 

ss 

S.TJ 
13.08 
10.  »8 

11.30 

llilO 

Vu 

13.13 

O.70 

i.» 

il7 

S.K 

11.81 
18.30 
11.13 

0.00 

.8.13 

«-•» 

lO-M 

8.39 

7.90 

18.14 

1.83 

AtwK*,1t<h«.. 

"^- 

8.W 

U.43 
10.01 

8.83 

11.30 

18.88 

l.SB 

7T.U 

-f::'": 

0.S1 

7.10 

13.06 

11.40 
18.91 

FrlW^^"*"" 

11.88 

13.80 

11.90 

14.81 
14.83 

10.11 

8.80 

4.73 

Tr^SJSI"""- 

8.W 

»» 

11.77 
11.30 

18.88 
11.88 

18.84 
10.43 

8.19 

107.01 

llo^tal^''*^" 

1.33 
8.70 

11.81 
10.(1 

11.08 

14.83 

aa.w 

7.10 

o^V^"-^- 

U.3I 

11.01 
13.31 

11.44 

18.  SI 

31.80 
18.88 

10.13 

B^irSS.':'-^- 

U.08 

14.00 
18.83 

9.78 

18.48 

17.  »6 

31.87 
31.31 

13.79 
13.8! 

^™.n.Ty«.. 

11.31 
U.11 

14.  M 

17.81 

11.83 

15.83 
18.  S3 

34.37 

13.98 
8.U 

138.04 

P«i«-'-- 

11.  u 

91.83 

11.08 

12.47 

14. 38 
18.88 

31,74 

13.18 

10.48 

1W.38 

A™«^«r»n.. 

10.77 

18.03 

„.. 

11.81 

30.10 

30.83 

180.15 

Non.— Stattan  STtnin  do  not  tnolade  ncordi  tor  tha  y«ar  1914, 
Tablb  No.  2.~MaxitMJm  iaiJ\faU  m  Canat  Zont  Oclobtr  J,  1905,  to  June  SO,  1914. 

[Valuog  In  Inchea,] 


Anow  (Oct.  1,1908) 

BtlbOttJoiw  10,1900) 

Ptdra  lUgaol  (Jin.  1,  lOOt). 


»,:;: 


July  37,1908 
July  30,1900 
Aug,    8,1913 


Juua    3,1908 


Oet.   11,1907 


Hay  28.1910 


Nov,  10-lf  won. 
Snt.    JO^Oct.     1, 

noa. 

Dm.  1-3, 1900. 
IXe,  3,  lgot.> 


Hay 

Oof. 


I  MfTjnitim  ui  iQ  my  34  oooMcutlva  boon, 
■NoMiloiiutlcneord  oo  tMidato:  total  lor  14  houri  (ndlnji  ■[dood. 
■  AnMOilmalK  autODUtlc  noord  lodbtlnct,  dua  to  unusually  BWMjlva  i>t*  at  ran. 
^BCatloD  cknd  January,  1913; 
Non.— DaM  In  pamthaai  i^pgalu  atatloii  aunaa  rahr  to  butallatioa  ol  autamatio  n^tatar. 
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Table  No.  3. — Monthly  meteoroloffieal  data^Aneon,  Canal  Zone,  year  1913. 


Ifottth. 


January... 
February. . 

3<arch 

AprU 

llay 

June 

July 

Aofiust 

September. 
October... 
NoTember. 
Deoember. 

Year 


Month. 


Atmospherio 
pressitrs 
(inobes). 


I 

ca 


29.740 
20.774 
20.752 
20.762 
20.744 
20.732 
20.736 
20.721 
20.710 
20.741 
20.708 
20.746 


20.780 


I 


20.844 
20.870 
20.847 
20.847 
20.838 
20.828 
20.830 
20.8ie 
20.814 
20.886 
20.803 
20.840 


20.834 


Air  tempflratura  (degrees  Fahrenheit). 


si 


80.8 
70.0 
82.0 
81.0 
80.2 
80.2 
81.1 
80.2 
70.6 
70.6 
70.0 
80.0 


80.8 


08 
06 
06 
06 
03 
08 
03 
02 
02 
01 
02 


06 


I 


11 
13 
21 
27 

1 

0 
21 
13 

1 
10 

7 
24 


«27 


00 
00 
02 
02 
88 
88 
80 
88 
86 
87 
86 
80 


88.8 


67 
66 
68 
66 
70 
70 
71 
70 
60 
70 
70 
68 


66 


I 


4 

22 

16 

22 

27 

12 

2 

7 

0 

0 

14 

6 


•22 


72 
70 
72 
72 
72 
73 
73 
72 
73 
72 
72 
71 


72.0 


23 
26 
26 
27 
22 
10 
20 
20 
20 
20 
20 
21 


27 


i 


o 

A 


r 


73 
72 
72 
73 
75 
76 
76 
75 
75 
75 
76 
74 


74.2 


II 


72 
70 
70 
71 
74 
74 
75 
74 
75 
75 
74 
73 


73.1 


i 

«1 


87 
88 
78 
76 
88 
80 
00 
01 
01 
02 
02 
80 


87.2 


January... 
February. . 

March 

April 

Ay 

June 

July 

August.... 
tieptember 
October... 
November, 
mber. 

Year 


Precipitation 
(inches). 


0.63 

.22 

.48 

.03 

8.27 

8.15 

4.85 

8.20 

11.43 

8.80 

10.63 

4.84 


66.08 


0.00 

.81 

.76 

2.58 

8.03 

8.15 

7.07 

7.57 

7.60 

10.77 

ia46 

4.22 


70.00 


8 
4 

1 
1 

10 
10 
22 
20 
26 
24 
27 
0 


180 


Wind. 


5,461 
6,247 
7,808 

6,  on 

5,002 
8,078 
5,158 
4,640 
4,407 
4,276 
8,000 
6,547 


62,674 


NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 


NW. 


Maximum 
velocity. 


21 
96 
96 
94 
90 
82 
21 
22 
25 
22 
95 
92 


82 


§ 


N. 

N. 
NW. 

N. 

N. 

8. 

N. 

BE. 

N. 

N. 

N. 
NW. 


8.   m 


s 


20 

10 

23 

2 

1 

11 
24 
21 
28 
11 
21 
10 


Number  of  days. 


I 


10 

15 

12 

2 

0 

3 

7 

1 

2 

8 

2 

13 


75 


16 
18 
10 
28 
2 
7 
22 
25 
24 
10 
94 
16 


200 


I 


6 
0 
0 
6 
20 
20 
2 
5 
4 
4 
4 
2 


81 


I 

c 
P 


3 

« 


4 

0 

0 

2 

14 

18 

20 

98 

18 

21 

21 

8 


144 


5.0 
8.6 
4.4 
6.0 
8.8 
7.4 
5.2 
6.1 
5.6 
6.8 
5.0 
4.8 


6.6 


1  Elevation  of  barometer  03  feet  above  sea  level. 

•April. 

•  February. 


4  AverafB  for  16  yean*  leootd. 

•  Tmths  of  sky. 

•June. 
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Tablb  No.  4. — Monihiy  meUorologieal  dcUa—CUUbra,  Canal  Zone^  year  191$, 


Uontli. 


Atmosphwio 
(inches). 


1 


Air  tempentara  (degrees  Fshioiihelt). 


I 


I 

c 

I 

3 


I 


j 


I 


d 


t  • 

5^ 


n 


January... 
Febraary.. 

March 

AprU 

May 

June 

July 

August 

Ssptember, 
October.... 
Norember. 
December. 


30.442 
39.473 
20.450 
29.444 
20.437 
29.424 
29.432 
29.416 
29.410 
29.430 
29.400 
20.436 


20.856 
20.887 
20.868 
20.866 

20.850 
20.837 
20.844 
20.828 
20.822 
20.844 
20.813 
20.850 


78.7 
78.0 
70.8 
80.1 
70.7 
80.1 
80.1 
70.2 
70.1 
78.0 
78.2 
78.6 


00 
00 
02 
06 
01 
02 
00 
02 
01 
00 
80 
88 


8 

31 
27 
14 

6 

6 
34 

1 
38 
10 

7 
34 


87 
87 
80 
00 
87 
88 
87 
86 
86 
86 
84 
86 


64 
66 

67 
65 

60 
60 
71 
70 
70 
60 
70 
68 


4 

4 

16 

30 

37 

34 

4 

7 

0 

0 

6 

6 


71 
00 
70 
70 
73 
73 
73 
73 
73 
73 
73 
71 


33 
34 
38 

37 
20 
33 
18 
10 
18 
18 
18 
10 


73 
70 
73 
73 
74 
74 
75 
74 
74 
74 
74 
73 


71 
00 
70 
70 
73 
74 
74 
74 
74 
74 
74 
73 


89 
86 
82 
80 
01 
01 
01 
04 
04 
05 
06 
04 


30.433 


30.846 


70.3 


06 


•14 


86.0 


64 


•4 


71.3 


37 


73.3 


73.5 


00.3 


MimUL 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September 
October.... 
November. 
December. 

Year 


Prec^ltation 
(taiohes). 


1.57 

.78 

.57 

.71 

11.74 

0.10 

5.53 

0.76 

10.56 

6.08 

11.31 

1.60 


60.00 


1.74 
.57 
.68 

3.66 
11.18 

8.87 

0.34 
10.54 
11.20 
11.32 
12.26 

7.41 


88.77 


-I 


6 
6 
2 

4 
24 
10 
22 
25 
26 
21 
36 
14 


106 


Wind. 


6,143 
6,513 
8,083 
7,006 
4,031 
3.605 
5,313 
4.588 
4,043 
3,845 
4,103 
5,830 


velocity. 


64,161 


NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 
NW. 


NW. 


37 
38 


36 
31 
25 
40 
25 
SO 
40 


40 


N. 

NW. 

N. 

N. 
BE. 

8. 

N. 
NE. 
NE. 
NE. 
NE. 
NW. 


NE. 


I 


20 

10 

8 

4 

7 

11 

10 

27 

24 

11 

10 

8 


no 


Number  of  days. 


I 


13 
15 
16 
8 
0 
1 
0 
0 
0 
0 
0 
7 


60 


13 

IS 

15 

10 

U 

U 

8 

4 

0 

9 

1 

12 


124 


6 
0 
0 
3 

20 
18 
28 
27 
31 
22 
20 
13 


181 


II 


4 
0 
0 
1 

18 
15 
17 
28 
16 
14 
U 
1 


120 


4.6 
S.7 
1.7 
5.0 
0.0 
7.5 
0.4 
8.0 
8.0 
8^ 
0.3 
6.1 


0.8 


i  Elevation  of  barometer  404  feet  above  aea  leveL 

tAprlL 

•January. 


« Average  for  23 
•  Tenths  of  sky. 
•November. 
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Table  No.  b.—MonOUy  meUoToU)f/ieal  data— Colon,  R.  P.,  year  191$. 


Atmospbdio 
premsB 
(JnoliM}. 


CD 


I 

I 


Air  tempentun  (degreei  FiUiraiiliBtt). 


I 


1^ 


I 
1^ 


E 

c 

E 


Febmary.. 
MAitdi 

(S?:::::: 

Jane.....*.. 

July 

Augoat.... 
Beptflniber, 
O^ob«r... 

nber. 

Y«w 


29. 8M 
29.807 
29.878 
29.872 
29,889 
29L843 
29.860 
29l8U 
201820 
29.847 
29.820 
29.866 


29.876 
29.008 
29.800 
20.884 
20.870 
20L854 
201868 
29L846 
29.838 
29.868 
29.831 
29.870 


80.8 
80.0 
81.4 
80.8 
79.4 
80.2 
80l6 
79.8 
8Ql2 
79.6 
79.2 
79.7 


87 
86 
87 
87 
86 
91 
88 
87 


86 


7 
27 
26 
26 

6 
22 
17 

8 
27 
19 
16 

8 


85 
84 
85 
84 
83 
85 
84 
83 
86 
84 
83 
84 


72 
71 
78 
78 
73 
73 
78 
72 
73 
72 
72 
72 


81 
4 

26 
21 
28 
11 

8 
21 

9 
20 
14 
12 


77 
76 
78 
77 
76 
76 
77 
76 
76 
76 
76 
76 


12 
13 
12 
10 
12 
17 
14 
13 
14 
16 
12 
13 


75 
73 
74 
74 
76 
76 
77 
77 
76 
76 
76 
76 


78 
71 
72 
72 
75 
75 
76 
76 
75 
75 
75 
74 


83 
78 
78 
78 
87 
88 
87 


00 
84 


29.855 


20L866 


8ai 


91 


•22 


84.1 


71 


•4 


76.3 


17 


75.5 


74.1 


818 


Pneipltatlon 

(iDOhM). 


Jumary... 
Febraary.. 
IfaRil 

June 

July 

Augoflt...- 
aBptombtf, 
Oelo*)«r... 
Nofwnbcr. 
nber. 

Ymt 


6w71 

1.75 
.79 

2.00 
32.60 
11.81 
1&13 
17.91 

9l90 
1&63 
1&75 

6L56 


131.33 


4.08 

1.48 

1.66 

4.06 

12.66 

13.82 

16.36 

15.08 

13.47 

14.38 

31.74 

12.18 


129.88 


-I 
2« 


17 
10 
17 
14 
28 
22 
24 
26 
22 
21 
26 
31 


246 


Wind. 


10,034 
8,886 

12,168 
9,283 
6,875 
5,420 
7,281 
7,013 
5,565 
5,627 
6,515 
8,758 


03,406 


NE. 

N. 

N. 

N. 

N. 
8E. 
NE. 

W. 
SB. 
BE. 
NE. 

N. 


N. 


Telocity. 


30 
33 
36 

38 
30 
27 
20 
26 
27 
36 
86 
33 


36 


NE. 
NE. 
NE. 

N. 
8W. 

8. 
NE. 

W. 

W. 

N. 

N. 
NE. 


N. 


I 


22 
10 
17 

4 

21 
11 
12 
10 

3 
20 
14 


■14 


NumlMr  of  dayi.^ 


14 

15 

10 

8 

0 

4 

4 

2 

4 

4 

0 

10 


76 


I 


13 
12 
20 
17 
17 
11 
12 
16 

9 
11 

9 
14 


161 


4 

1 

1 

5 

14 

15 

15 

18 

17 

16 

31 

7 


139 


0 

0 

0 

2 

16 

15 

30 

28 

13 

17 

11 

3 


119 


i 


I 
I 


4.5 
4.0 
4.4 
6.1 
7.1 
ft.8 
7.0 
C9 
7.0 
6.8 
&3 
6w3 


6^1 


>  Elevation  of  barometer,  10  leat  abow  aea  level. 

'June. 

•rebmaiy. 


*  AveiBte  for  43  yean' 

•  Tenths  of  iky. 
•NovemlMr. 


leooid. 
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THB  PAKAMA  OAKAL. 


Tablb  No.  6.— iforUMy  gvaporaium,  Canal  Zont,  yean  191S,  1914,  andoMragm. 

[ValiMS  in  IndMi.] 


Rio  Grande. 

Oatim. 

Month. 

1013 

1014 

Aver^ 
■«e(6 
years). 

1018 

1014 

ATer- 
years). 

1018 

1014 

ATer- 

yeaza). 

January r  t 

5.035 
6.430 
7.816 
6^465 
8.063 
8.615 
3.858 
8.006 
4.006 
4.160 
3.370 
4.700 

6u024 
a  014 
8.606 
1227 
4.143 
3.280 

5.063 
5.660 
6.702 
5.080 
8.284 
2.850 
8.158 
8.160 
8.208 
3.457 
8.027 
4.187 

5.802 
6.844 
6.762 
&436 
4.033 
3.812 
3.063 
3.001 
3.783 
3.768 
2.741 
4.525 

6.520 
5.065 
7.062 
6.413 
4.870 
3.733 

6.566 

5.677 
6.878 
5.651 
4.804 
8.473 
3.765 
8.770 
8.732 
8.623 
Z057 
4.206 

6.435 
6.880 
8.602 
7.333 
4.606 
5.063 
4.664 
4.570 
4.034 
4.844 
3.560 
4.201 

4.821 
6.288 
7.604 
6.688 
6.263 
4.558 

'  6.821 

Fft^'Hiaipy ...-., 

6.412 

MMTh . 

7.018 

April 

7.138 

iSy.::::::::. ::...::.: 

6.068 

June 

8.715 

July 

4.371 

Aurast 

4.411 

SeDtombor 

4.439 

October 

4.102 

Novembff 

3.107 

December 

4.825 

Year 

58.253 

48.773 

54.060 

63.000 

64.811 

61.537 

Bnioi  Brook. 

Ckdon. 

Month. 

1018 

—     3 

1014 

Average 
(5  years). 

1018 

1014 

AyerB|!e(6§ 
years). 

January r,. 

6.887 
6u616 
8.455 
7.466 
4.167 
4.600 
4.277 
4.248 
4.034 
4.343 
3.071 
4.747 

&881 
6.456 
7.760 
0) 

6.040 
6.665 
7.266 
6.023 
4.418 
8.004 
8.823 
8.075 
4.200 
4.110 
2.881 
A082 

6.003 
5.015 
7.702 
7.170 
8.731 
3.414 
8.370 
8.120 
8.555 
8.328 
8.000 
4.626 

6.125 
6.074 
6L510 
6.643 
4.020 
8.304 

5.879 

Febnuury 

6.140 

March 

7.301 

April 

6L207 

May!.....:::::::.:..::..: 

3.633 

June ^^^^.^,, ,- 

2.085 

July 

2.002 

AttfTUSt  ....«..•« rr 

8.09O 

September 

8.237 

October 

8.367 

2.805 

December 

4.004 

Year 

63.211 

66.100 

64.042 

fil.&SA 

1 

T..M 

I  SUtion  closed  Apr.  1, 1014. 

Note.— Insulated  tanks  10  Inches  in  diameter  at  Anoon  and  Colon.  Water  sorCsoe  protected  from  actioa 
of  sun  and  rate. 

Exposed  pans  4  feet  hi  diameter  and  10  indies  deep  floating  In  water  at  Rio  Onmde,  Brasos  Brook,  and 
Gatun. 

For  monthly  STaporation  during  past  years,  see  prsTioas  annoal  reports. 

Tablb  No.  7. — Tidal  eondUiom,  year  191S. 

(Elevations  in  feet  refer  to  mean  sea  levaL) 
PACIFIC  COAST— BALBOA,  CANAL  ZONE. 


Month. 

Maxi- 
mum 
high. 

Date. 

Extreme 
iow 

Date. 

Maxi- 

mimiam- 
pUtade.i 

Date. 

Minimum 
ampli- 
tude.1 

Data. 

Jan**ary • 

+iao 

+  0.0 

+ia3 

+  8.8 
+  &0 
+  8.1 
+  0.3 

+ia2 
+ia7 
+iao 
+iao 

+  8.4 

+ia8 

25 

23 

23 

22 

l»-20 

7 

7-8 

6 

8-4 

2 

1 

1 

o 

-  0.7 

-lao 
-ia4 
-ia6 

-  8.6 

-  7.6 

-  7.8 

-  8.8 

-  0.3 

-  0.6 

-  8L6 

-  7.8 

-lao 

26 

23-38 

34 

31 

30-31 

30 

10.7 
3016 
30.4 
10.3 
17.1 
15.6 
17.0 
l&O 
30.0 
30l6 
18.6 
16.4 
30.6 

36 

38 

34 

21 

30 

7 

6 

6-6 

8 

3 

6.7 
6.6 
6.3 
6.1 
6.6 
6.8 
6.6 
6.4 
6.6 
6.3 
6.7 
6.6 
6.1 

17 

Febr  jtfT 

16 

Mareh 

2 

April 

1-30 

SSy.....:::;:. :..::: 

1 

June 

30 

July 

20 

A''.g  vst 

37 

Ba^ember 

35 

October 

9 

November 

7 

December 

f 

Year 

CO 

>  For  consecutive  tides. 
*  Several  datea. 


iOot.3. 
«  Fab.  38-38. 


•  Fab.  28. 

•  Apr.  1-40. 


BBPOBT  OF  CHIEF  HTDROGBAPHES. 
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Tablb  No.  7. — Tidal  eonditioru,  year  i91J— <k>ntmaed. 

ATLANTIC  COAST-COLON,  PANAMA. 


Month. 

Mazi- 

moffl 
high. 

Date. 

Extreme 
low. 

Date. 

Maxi- 
mum am- 
pUtnde. 

Date. 

Mtntmnm 

ampll- 

tode. 

Data. 

JWMTY 

+1.44 
+1.11 
+1.01 
+1.02 
+1.18 
+1.28 
+1.23 
+1.48 
+1.43 
+L80 
+1.66 
+1.35 
+1.66 

22 
20 
17 
19 
21 

5 

31 

29 

9-25 

3 
15 
84 

-0.50 

-  .74 

-  .60 

-  .58 

-  .58 

-  .53 

-  .66 

-  .32 
-.19 

-  .45 

-  .49 

-  .50 

-  .74 

80 
18 
27 
13 
22 
23 
16 
2 
8 
31 
29 
12 

L79 
L70 
L68 
1.52 
1.68 
1.66 
1.71 
1.64 
1.54 
1.50 
1.84 
L73 
L84 

22 

18 
27 
26 
21-22 
17 
5 
12 
24 
31 
27 
26 

a20 
.28 
.21 
.20 
.20 
.28 
.24 
.21 
.21 
.21 
.26 
.20 
.20 

20 

F^briary 

1 

Marrfr 

16 

April 

18 

1^!..:.:::::::::::: 

26 

Tun* 

12 

July 

25 

Aug  at 

29 

Scroembtr 

13-26 

October 

8-23 

NoTOmbor 

94 

p^oambor 

21 

Yaar 

(«) 

INOY.  15. 


>  Feb.  18. 


•  Nov.  27. 


« Several  datea. 


NoR.~One  tidal  fluetuatUm  la  often  entirely  abeent  at  Colon. 

Tabls  No.  S.—Stumograph  records,  Aneon,  Canal  Zone,  year  ended  June  SO,  1914, 

[Latitude,  8*  57'  north;  longitude,  79"  ST  west] 
[100  K.    Bosh-Omori  aeiamographs.    QremwlGh  mean  time,  midnight  to  midnij^t.] 


Date. 


1913. 


July  35. 
July  26. 
July  28. 


Aug.  0. 

Aug.  7. 
Aug.  7. 
Aug.  9. 
Aug.  9. 


Aug.  10. 
Sept.  12. 


f>ct.  1. 
rvt.  8. 
Oft.  8. 
Oct.  8. 
Oct.  3. 
Oct.  a. 
Oct.  3. 
Oct.  8. 
Oct.  8. 


Compo> 
nent. 


Time  of  beginning. 


Prelimi- 

nary 
tremors. 


11.38.00 
11.38.00 
12.30.00 
12.30.00 
5.45.00 
5.45.00 
22.20.00 
22.20.00 

(T) 
(T) 

<^> 

(?) 
17.33.00 
17.33.00 

?r] 

18.48.00 
18.48.00 
4.24.60 
4.24.50 
5.59.50 
5.59.50 
7.37.00 


8.10.60 
8.10.50 
8.48.00 
8.48.00 
la  18.06 


13.28.00 

(T) 
13.41.10 
13.4L10 


Long 

waves. 


11.30.00 

11.30.00 

12.40.00 

12.40.00 

5.50.00 

5.50.00 

22.26.00 

22.26.00 

2.22.00 

2.23.00 

16.23.00 

16.23.00 

5.43.00 

5.42.00 

18.56.00 

(T) 

17.34.00 

17.34.00 

20.42.00 

20.42.00 

18.50.00 

18.60.00 

4.25.10 

4.25.10 

6.00.10 

6.00.10 

7.37.20 


8.n.io 

8.11.10 

8.48.80 

8.48.80 

10.18.86 


13.38.30 

(?) 
13.41.30 
13.41.30 


Time  of— 


Maxi- 
mum. 


11.39.00 

11.39.00 

13.40.00 

13.41.00 

5.50.00 

5.53.00 

33.26.00 

32.26.00 

3.33.00 

3.83.00 

16.88.00 

16.33.00 

5.43.00 

5.43.00 

18.58.00 

(^)^ 
17.34.00 

17.84.00 

80.48.00 

80.48.00 

18.60.00 

18.50.00 

Pen  Off. 

Pen  off. 

6.04.40 

6.04.40 

7.37.30 


8.11.80 
8.11.30 
8.48.25 
8.48.26 
10.18.80 


12.28.35 
13.38.36 
13.48.80 
13.43.30 


End. 


11.49.00 

11.46.00 

13.15.00 

13.02.00 

6.20.00 

6.10.00 

23.23.00 

23.15.00 

8.36.00 

8.31.00 

16.36.00 

16.85.00 

6.44.00 

5.44.00 

19.01.00 

2> 
17.».00 

17.38.00 

31.09.00 

31.04.00 

19.06.00 

19.04.00 

5.40.00 

6.40.00 

0.39.50 

e.30.00 

7.39.00 


Maxi- 
mum am-{ 
put  de 
(miUl- 
meters). 


0.5 

0.5 

13.5 

9.5 

8.5 

0.5 

40.0 

36.0 

0.7 

0.5 

1.0 

0.7 


1.0 


8.18.00 

8.66.00 

8.50.00 

10.31.00 


13.43.00 
13.36.00 
14.10.00 
14.04.00 


0.6 

0.8 

0.3 

0.3 

3.0 

3.0 
7S.0+ 
75.0+ 

3.0 

3.0 

0.3 


3.0 
7.0 
3.0 
3.0 

a? 


3.0 
8.0 
3.0 
8.0 


die- 


Lppioximate  die 
tance  of  epi 
center. 


MQes. 


836 
325 


1,060 

'i,'o66' 


(?) 

'ioiailV 


(?) 


Distant 


115 

iii 


115 


115 


115 

"m 


Probable 
direction. 


(?) 
(?) 
(?) 
(?) 
(?) 
(?) 
(?) 

^ 

C?) 
(?) 

BW. 

BW. 

SW. 

SW. 

SW. 

SW. 

SW. 

SW. 


'No  fsoofd  oo  east^wist  component 
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THB  PANAMA  OAKAL. 


Tabui  No.  Sf^^giimograph  rMfrdtf  ilnoon,  Canal  Zone,  ymr  ended  Jvne  SO^ 

Gondnued. 


Date. 


1913. 
Oct.  2 

Oct.  2 

Oct.  2 

Oct.  2 

Oct.  3 

Oct.  3 

Oct.  3 

Oct.  4 

Oct  4 

Oct.  4 , 

Oct.  4 

Oct.  4 , 

Oct.  5 

Oct.  5 

Oct.  6 

Oct.  8 

Oct.  8 

Oct.9 

Oct.» 

Oct.  12 

Oct  12 

Oct.  12 

Oct.  12 

Oct.  17 

Oct.  23 

Oct.  24 

Oct.  24 

Oct.  24 

Oct.  25 

Oct.  26 

Nov.  13 

Nov.24 

Dec.l 

Dm.  2 

Deo.  15 


Compo- 
ntntw 


-a. 

E-W. 

-43. 
E-W. 
N-fl. 
E-W. 
N-S. 
E-W. 
N-S. 
E-W. 

-8. 
E-W. 

-a 

E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 
N-S. 
E-W. 
N-S. 
E-W. 
N-S. 
E-W. 
N-S. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 
N-S. 
E-W. 
N-S. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 
N-S. 
E-W 

-8. 
E-W. 

-a. 

E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

E-W. 

-8. 
E-W. 

-8. 
E-W. 


Time  of  iMgliiiiInf . 


Pnlimi- 

nary 
tremon. 


14.45.00 

14.45.00 

10.07.80 

19.07.80 

21.53.10 

21.53.10 

22.49.00 

22.49.00 

4.18.50 

4.18.50 

0.12.50 

0.1X50 

10.23.80 

10.23.30 

4.36.30 

4.35. 80 

10.28.30 

10.28.30 

10.43.40 

10.43.40 

22.00.00 

22.00.00 

23.58.40 

23.58.40 

0.18.00 

a  18. 00 

22.00.00 

22.00.00 

7.37.00 

7.37.00 

2.23.00 

2.23.00 

uj 

1.5i00 

1.62.00 

18.37.30 

18.37.80 

0.46.40 

a46.40 

4.24.05 

4.24.05 

12.00.10 

12.00.10 

22.38.00 

22.38.00 

0.21.56 

0.21.56 

16.01.35 

16.01.35 

0.25.20 

0.25.20 

2.34.30 

2.34.30 

5.17.00 

6.17.00 

14.35.30 

14.35.30 

22.40.10 

22.40.10 

11.64.05 

11.64.05 

22.28.30 
22.28.30 

[I] 

13.35.10 
13.85.10 


Lone 


14.45.20 

14.45.20 

19.07.50 

19.07.50 

21.53.80 

21.58.30 

22.49.20 

28.49.30 

4.19.10 

4.19.10 

6.13.10 

0.13.10 

ia28.50 

10.23.50 

4.36.50 

4.36.60 

10.28.50 

1^28.60 

ia44.00 

10.44.00 

22.06.20 

22.06.20 

23.50.00 

23.50.00 

0.18.20 

0.1&20 

22.00.20 

22.0a20 

7.37.20 

7.37.20 

2.23.20 

2.23.20 

21.58.36 

21.58.36 

1.52.20 

1.52.20 

18.38.30 

18.38.30 

0.47.00 

0.47.00 

4.24.25 

4.24.25 

12.00.30 

12.00.30 

22.38.20 

22.38.20 

0.22.15 

a22.15 

Pen  off. 

P«noff. 

a25.40 

0.25.40 

2.34.50 

2.34.50 

6.17.20 

5.17.20 

14.36.50 

14.36.50 

22. 4a  30 

22. 4a  30 

Pen  off. 

Pen  off. 

aoaoo 
8.oaoo 

22.29.30 
22.29.30 
18.67.40 
18.67.40 
13.36.30 
13.36.30 


Tlmtol— 


mom.. 


14.46.00 

14.46.00 

19.08.00 

19.06.00 

21.64.00 

21.64.00 

22. 5a  00 

22. 5a  00 

4.19.20 

4. 2a  00 

ai3.2S 

ai3.26 

ia26.00 

ia2s.oo 

4.36.00 

4.36.00 

ia29.00 

ia29.00 

ia44.06 

10.44.06 

Pen  off. 

Pen  off. 

23.50.10 

23.60.10 

a  18. 80 

a  18. 30 

22.00.30 

2100.30 

7.37.30 

7.37.30 

2.23.30 

2.23.30 

21.58.36 

21.68.35 

1.62.30 

1.52.30 

18.40.00 

18.39.30 

a  47. 05 

Pen  off. 

4.24.30 

4.24.30 

12.00.35 

12.0a36 

22.38.50 

22.38.60 

a22.20 

a22.20 

Pen  off. 

Pen  off. 

a  25. 60 

a  25. 40 

2.36.30 

2.36.00 

6.17.50 

6.17.30 

1436.00 

14.36.00 

22.40.30 

22. 4a  30 

8.  id  00 

8.30.30 

22.30.00 

22.30.00 

18.68.00 

i9.oaoo 

13.35.35 
13.36.35 


End. 


15.00.00 
15.00.00 

lo.iaoo 
i9.iaoo 

21.65.00 

21.65.00 

22.62.00 

22.52.00 

4.21.00 

4.21.00 

6.14.00 

6.14.00 

ia38.00 

ia27.00 

4.40.00 

4. 4a  00 

ia32.00 

ia3i.oo 

ia48.00 
ia48.00 
23.20.00 
23.20.00 

aoa30 
a  06. 00 
a2o.oo 
a2aoo 

22.02.00 

22.02.00 

7.38.30 

7.38.30 

2.25.00 

2.25.00 

22.00.00 

22.00.00 

1.64.00 

1.64.00 

19.00.00 

19.00.00 

1.25.00 

1.16.00 

4.27.00 

4.27.00 

12.03.00 

12.03.00 

22.44.00 

22.44.00 

a22.55 

0.22.65 

Pen  off. 

Pen  off. 

a35.00 

a35.00 

2. 4a  00 

2. 4a  00 

6.22.00 

6.22.00 

14.38.00 

14.38.00 

22.42.00 

22.42.00 

12. 4a  00 

12. 4a  00 

8.38.00 

8.38.00 

22. 4a  00 

22. 4a  00 
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Tablb  No.  S.Seismofiraph  noofdi^  Afkeon,  Canal  Zon^  ywr  endtd  Jum  30, 191^ 

Continued. 


Date. 


Jan.  17 

Jan.  90 

Fab.  7 

Fab.8. 

Fab.  8. 

Fab.  8 

Fab.  8. 

Fab.  8. 

Fab.  8. 

Fab.  8. 

Fab.  8 

Fab.  9 

Fab.  10. 

Fab.  10 

Fab.  10 

Fab.  10 

Fab.  10 

Fab.  16. 

Fab.  10 

Fab.  16. 

Fab.  30. 

Fab.  24 

Fab.  34. 

Fab.  30. 

Mar.  10. 

lUr.21 

lCar.80. 

Apr.  13 

Apr.30 

May  19 

May  38. 

May  38. 

May  31 


Compo- 
nant 


-8. 
E-W. 

-a. 

E-W. 

-S. 
EW. 
N-8. 
E-W. 
N-8. 

N-S. 
E-W. 
N-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 

E— »T  , 

-8. 
E-W. 

-a... 

E-W. 

-8. 
E-W. 

-8. 
E-W. 
N-8. 
E-W. 

-8. 
E-8. 

-«. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-8. 
E-W. 

-«. 
E-W. 

S. 
E-W. 

-8. 
B-W. 

-8. 
E-W. 
N-8. 
E-W. 

S, 
E-W. 
N-8. 
E-W. 

-8. 
E-W. 
/N-8. 
\E-W. 
/N-8. 
\E-W. 
/N-8. 
lE-W. 


Tima  of  baglmring. 
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14. 84.  SO 

14.34.60 

3.44.00 

3.44.00 

23.57.15 

32.57.16 

1.37.00 

1.27.00 

6.08.80 

6w0B.8O 

0.81.00 

6. 3a  00 

0.4X15 

0.43.15 

1L00.10 

11. 06b  10 

19.07.56 

19.07.55 

19.3X55 

19.83.56 

19.4&40 

19.48.40 

0.50.30 

0.50.20 

11.15.50 

11.15l50 

16.33.15 

1&33.15 

10.49.55 

10.40.55 

3o.iaoo 

3a  09. 56 
33w3a50 
23. 3a  55 
13.03.00 
13.03.00 
13.47.30 
13.47.30 
31.01.40 
31.01.40 
13.09.40 
13.09.40 
1&  07.00 
la  07.00 
8L84.10 
31.34.30 
5.04.15 
8.04.40 

19.  Woo 

19.38L00 

a4&.00 

a46.00 

31.06.30 

3L06.30 

13.31.10 

13.31.10 

a  37. 15 

a37.15 

134.50 

3.34.60 

17.2110 

17.24.10 

ia34.S0 

ia34.80 


Long 


14.30.00 

14.30.00 

3.51.00 

3.5L0O 

33.57.85 

3157.35 

1.37.30 

L27.30 

5.03.60 

5.08.60 

0.31.30 

131:30 

14135 

14185 

1L0130 

1L0130 

110156 

110155 

1183.56 

113155 

114100 

1140.00 

16140 

16140 

1L1160 

1L1160 

Pens  off. 

Pens  off. 

115115 

116115 

311115 

311110 

33.31.50 

2B.31.56 

1103.30 

1101» 

1147.50 

1147.50 

310100 

310100 

111140 

111140 

110115 

110115 

31.3100 

3L3110 

109.30 

109.30 

138.00 

138.00 

1189.80 

1139.30 

14100 

14100 

8L0110 

31.0110 

113100 

113100 

13130 

13180 

13106 

13106 

17.34.35 

17.34.35 

1134.46 

la  34. 45 


Tlxnao^ 


Maxi. 

mum. 


14.3110 

14.3110 

151.00 

154.80 

315130 

33.5130 

1.37.30 

1.27.30 

104.00 

10120 

131.80 

181.30 

14140 

14140 

11.0135 

11.0135 

111100 

Ilia  00 

113100 

113100 

1149.05 

1149.06 

15146 

16145 

1L17.00 

ILllOO 

(^) 

(^) 

1151.00 

1151.00 

311136 

311136 

38.33.00 

0.3100 

110135 

110100 

114100 

114130 

310110 

210110 

111145 

1111.30 

110180 

110180 

2L3100 

2L8100 

109.35 

109.36 

13180 

138.80 

1141.30 

118145 

16115 

16100 

2L0120 

21.0180 

Pwaoff. 

Panaoff. 

12146 

12160 

Panaoff. 

Pnaoff. 

17.24.80 

17.24.30 

1134.60 

1134.45 
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14.4100 

13100 

12100 
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11100 
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15100 
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114100 
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12100 
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11100 
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14100 
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15 

10 

15 

15 

1.0 
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10 

15 

a5 
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710+ 
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10 

10 

1.5 

17 

a4 

a8 
a  7 
a5 
a2 
a2 

10 
10 
10 

10  . 

10 

10 

10 

10 

10 

7.0 

7.5 

10 
310+ 
310+ 
110 

10 
710+ 
710+ 

15 

15 
110 

10 


Lpprozimata  dl^ 
tenca  of  apl« 
cantar. 


MUae. 


830 


1,450 

"lis' 

115 


115 

ii5 


115 

'ii5 


800 

'soo 


115 

"m 


300 

(T)ii5 


115 

ioo 


800 

"m 


115 

iis 


800 


(T) 


565 

"i.'oBO 


Diatant. 
566' 


250 
370 


100 

ioo' 
166 


Piobabia 
diractioa 


(T). 

(T).     - 

SW. 

8W. 

8W. 

8W. 

8W. 

8W. 

(T). 

(?). 

8W. 

8W. 

8W(T). 

8W. 

8W. 

(T). 
8W. 
8W. 
8W. 

(n. 

(T). 
(t). 

(T). 
(f). 
(T). 

W(r). 
8W(?). 

8W(r). 

8W. 
BW. 
8W. 


Nom— Parted  oC  ] 
aataa  half  oC  Iha  aomi 


ampliK,nadJ 


Tlia  ampUtada  Indt 
8  Ib  oQBipotlnc  diaCanoai  of 
l«i  Umb  flSOmbatdtatat. 


154  TB:£  PANAMA  CANAL. 

HYDBOGRAPHT. 

General. — ^The  main  features  for  the  year  were  the  filling  of  Gatun 
and  Mraflores  Lakes  and  their  subsequent  control  of  leveB  by  means 
of  spillway  gates  and  auxiliary  culvert  valves,  etc. 

On  June  27,  1913,  with  Gatun  Lake  elevation  at  48.22,  the  sluice 
gates  were  closed  and  the  final  rise  of  the  lake  began.  On  Julv  1  the 
elevation  was  48.75;  August  1,  54.34;  September  1,  60.42;  October 
1,  66;  November  1,  72.46;  December  1,  82.04;  the  spillway  gates 
were  operated  on  the  27th,  29th,  30th  (seven  gates),  and  31st,  the 
maximum  elevation  for  the  month  being  84.80  on  the  30th.  The 
lake  would  have  reached  elevation  84.92  if  the  gates  had  not  been 
operated.  Since  December  27  the  lake  level  has  been  controlled 
between  85.14  and  84.13. 

The  total  yield  of  the  Gatun  Lake  watershed  for  the  calendar  year 
1913  was  77  per  cent  of  the  yearly  mean  since  May,  1908,  and  78.3 
per  cent  of  the  mean  for  the  24-year  period  (1890-1913).  The  run- 
off above  Alhajuela  was  87.5  per  cent  of  the  24-]^ear  mean.  The 
accompanying  plates  Nos.  102  and  105  compare  the  yield  at  Gatun  and 
Alhajuela  for  tne  years  1905,  1912,  and  1913  with  the  means.  Plate 
No.  104  compares  the  total  run-off,  net  run-off,  land  area  run-off, 
storage,  rainfall,  and  evaporation  on  lake  for  Gatun  Lake  watershed 
for  the  year  1913.  The^  percentage  of  total  run-off  for  the  various 
quantities  areas  follows: 

Peroent. 

Total  run-off 100 

Net  run-off 91.6 

Land  area  run-off 86. 2 

Storage. 69.8 

Rainfall  on  lake 14.8 

Evaporation  on  lake 8. 4 

Table  No.  9  gives  the  yield  at  Gatun  and  Alhajuela  for  the  fiscal 
year  1913-14. 

Plate  No.  100  gives  the  hydrograph  of  Gatun  Lake  for  the  fiscal 
year. 

The  filling  of  Miraflores  Lake  began  on  October  1,  when  the  Mira- 
flores  Lock  culverts  were  closed,  the  lake  elevation  beiqg  12.  On 
the  10th  of  November  the  level  had  reached  51.  After  that  date 
the  level  was  controlled  by  means  of  the  west  lock  culvert  and  since 
May  26  by  operation  of  the  spillway  gates,  usually  with  only  partial 
openings  of  1  to  5  feet.  Prior  to  May  the  conditions  of  the  cnannel 
below  me  spillway  did  not  permit  of  gate  operations.  The  discharge 
on  these  ])artial  openings  has  been  computed  by  means  of  Uie  formula 

Q«cbdV2gh=8.02cbdyH,  where  Q"  discharge  in  cubic  feet  per 
second;  C,  coefficient  of  0.66  to  0.67  for  openings  of  widdi  b,  12  to  20 
or  more  times  d,  the  depth  of  opening;  h»head  on  center  of  opening 
(see  Merriman  ed.  1912,  pp.  122,  123,  and  128).  Dischai^e  curves 
have  been  constructed  from  this  formula. 

Plate  No.  101  shows  the  hydrograph  of  Miraflores  Lake  since  com- 
mencement of  filling. 

Plate  No.  106  gives  the  dischaige  duration  bv  days  for  1913  at 
Alhajuela.  Plate  No.  107  shows  the  discharge  duration  by  months 
at  the  same  station  for  24  years,  1890-1913,  inclusive. 

Plate  No.  103  gives  the  rainfall,  run-off,  and  percentage  run-off  for 
Gatun  Lake  watershed  by  months,  with  accumulated  quantities  for 
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1913.  On  this  plate  it  is  interesting  to  note  the  greater  run-off 
''inches"  for  the  total  watershed  area  than  for  the  land  area,  due  to 
direct  catchment  of  rainfall  by  the  lake. 

Plate  No.  102  gives  the  mass  curve  for  total  yield  at  Oatun. 

Table  No.  10  gives  the  monthly  maximum,  minimum,  and  mean 
elevations  for  the  Chagres  River,  Gatun  and  Miraflores  Lakes^  showing 
only  partial  year's  record  at  tne  new  stations,  Monte  lino,  Pedro 
Miguel,  and  Juan  Mina,  on  Gatun  Lake,  and  on  Miraflores  Lake. 
The  Pedro  Miguel  River  instrument  was  moved  to  south  end  Pedro 
Mguel  Locks  on  the  rise  of  Miraflores  Lake.  The  record  for  the  four 
months  before  moving  is  incomplete,  and  hence  is  not  given. 

New  concrete  water-stage  register  towers  of  the  *' lighthouse  type" 
were  constructed  and  put  m  use  as  follows:  Gatun  Spillway,  Decem- 
ber 27, 1913;  Gatun  Lake,  October  6, 1913;  Gamboa  Lake.  November 
8,  1913;  Pedro  Miguel  Lake,  October  26,  1913;  Miraflores  Lake, 
October  31,  1913. 

Water-stage  registers  were  installed  at  Monte  Lirio  on  May  2, 1914, 
and  at  Juan  Mina  the  last  of  April.  Prior  to  that  morning  and 
evening,  rod  readings  had  been  taken  at  each  station.  Special  rod 
readings  were  taken  in  Culebra  Cut  at  Gamboa,  Empire  Bridge,  and 
Cucaracha  Slide,  during  filling  of  Cut  in  October,  also  at  Pedro 
AGguel  before  the  register  was  installed. 

There  were  no  large  freshets  during  the  year,  the  largest  being  the 
ones  of  November  10  and  18,  1913,  and  M^  21, 1914.  Table  No.  11 
gives  the  data  on  the  principal  freshets.  Tables  Nos.  12  and  13  give 
slope  data  on  freshets  of  November  10  and  May  21,  and  show  the 
effect  of  Gatun  Lake  in  checking  the  rise  at  Gamboa.  The  maximum 
run-off  since  December,  1910,  was  at  rate  of  48,850  second-feet, 
November  8-9,  when  the  lake  rose  from  73.80  to  74.88  feet  in  24  hours. 

Gatun. — The  yield  of  Gatun  Lake  watershed  was  estimated  from  the 
spillway  discharge  and  storage  in  Gatun  Lake,  as  follows: 

Total  yield  —  Discharge  ±  Storage  ±  Evaporation. 

Net  yield  —  Discharge ±  Storage. 

Seventeen  current-meter  gaugings  have  been  made  at  the  cable 
gauging  station  below  the  concrete  channel  of  the  spillway  on  gate 
openings  since  December  27,  all  but  one  being  on  one  or  two  gates, 
the  three-gate  measurement  being  unsatisfactory  on  account  of  the 
rough,  turbulent  condition  of  the  water.  On  December  30,  with 
seven  gates  open,  Uie  discharge  was  measured  in  the  concrete  channel 
by  means  of  surface  floats  timed  over  a  440-foot  course,  giving  a 
maximum  velocitv  of  44  feet  per  second  or  30  miles  per  hour  and  a 
total  discharge  of  63,200  second-feet  or  9,030  second-feet  per  gate, 
lake  elevation  84.66.  On  account  of  the  roughness  of  the  surface,  it 
was  impossible  accurately  to  determine  the  depth  of  the  water,  the 
depths  obtained  along  the  east  and  west  walls  giving  a  mean  of  6.1 
feet.  Tliis  discharge  of  9,030  second-feet  gives  a  coefficient  of  3.204 
in  the  Francis  formula  Q-CLH'/'. 

llie  mean  of  five  current-meter  measurements  on  one  and  two  gates 
open,  at  tibe  cable  station  from  December  31  to  January  6,  on  accu- 
rately determined  cross  section,  mean  lake  height  of  84.36,  mean 
dischargeper  gate  of  9,890,  gives  a  coefficient  in  the  same  formula  of 
3.612.  The  mean  of  seven  coefficients  determined  on  gaugings  of  May 
and  June  gives  3.605,  with  one  and  two  gates  open.  Throe  measure- 
ments of  February  gave  coefficients  of  3.418,  3.618|  and  3.374. 
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Including  those,  the  mean  coefficient  for  15  measurements  is  3.58. 
More  data  will  be  obtained  to  determine  accurately  the  coefficient  to 
be  used,  which  would  seem  to  be  about  3.60.  Plate  No.  108  shows 
changes  in  cross  section  at  the  gauging-station  for  January,  February, 
June,  and  July,  1914. 

Five  measurements  were  made  on  caisson  leakages  on  open  spillway 
gates  at  Miraflores  and  Gatun,  ^ving  from  26  to  53  cuoic  feet  per 
second.  From  these  figures  estmiat^  are  made  from  time  to  time, 
running  from  30  to  70  cubic  feet  per  second  pner  caisson,  with  an 
average  of  about  50  cubic  feet  per  second  per  caisson. 

OairJboa, — Velocity  observations  on  several  freshets  have  been  made 
at  Gamboa  Bridge,  the  maximum  obtained  being  on  November  10, 
1913,  2.6  miles  per  hour,  lake  at  75.7,  maximum  discharge  at  Alha- 
juela  36,000  cubic  feet  per  second,  gates  closed  at  Gatun.  On  May 
26,  lake  at  84.92,  rising  to  84.98,  the  maximum  velocity  was  0.653 
mile  per  hour,  Alhajuela  maximum  discharge  15,900  cubic  feet  per 
second,  one  gate  open  at  Gatun.  On  June  30,  lake  falling  84.88  to 
84.86,  the  maximum  velocity  was  1.05  miles  per  hour,  Alhajuela 
maximum  discharge  20,050  cubic  feet  per  second,  and  four  gates 
open  at  Gatun.    ^  observations  at  1  foot  depth. 

Alhajuela. — ^Ninetj-five  current-meter  measurements  have  been 
made  on  the  main  nver  at  the  Calle  Larga  gauging  station  from  ele- 
vations 90.91  to  101,  on  the  whole  checking  me  discharge  curve  satis- 
factorily. Ten  check  gaugings  were  made  in  the  upper  tributaries  at 
Dos  Bocas  (the  forks  of  the  Chagres),  the  results  being  satisfactory. 
Gaujzings  were  made  in  the  lower  tributaries  as  follows:  Chihbrillo, 
7;  CSilibre,  17;  GatunciUo.  35  j  but  gaugings  have  been  discontinued 
on  these  streams  due  to  the  nse  of  Gatun  Lake. 

VigvoL. — Continued  in  operation  as  flood-warning  station. 

RaUng  ^to^ion.— Current  meters  were  rated,  as  needed,  at  the 
Gamboa  station.  This  was  flooded  by  Gatun  Lake  and  a  new  station 
has  been  located  on  the  east  arm  of  Miraflores  Lake  at  Pedro  Miguel. 
This  will  be  in  shape  for  rating  this  month.  An  experimental  deter- 
mination is  to  be  made  in  the  near  future  on  the  leakage  of  the  rising 
stem  valves  at  the  various  locks,  where  conditions  permit.  The  fig- 
ures that  have  been  used  heretofore  were  (for  30-day  month)  2.1 
second-feet  at  Gatun  Locks,  1.5  at  Pedro  Mi^el,  2.09  and  3.09  at 
Miraflores.  These  were  thought  by  the  engmeer  of  maintenance 
to  be  too  low,  so  on  the  June  reports  the  fi^m*es  were  changed  to  6  for 
Gatun,  4.1  for  Pedro  Miguel,  and  5.32  for  Miraflores,  usins  as  a  basis 
experiments  conducted  oy  Testing  Engineer  Whiteheaa  at  Pedro 
Miguel,  which  gave  a  leakage  for  one  pair  of  valves  of  1.36  cubic  feet 
per  second  unoer  32-foot  head.  From  this,  using  proportional  heads 
and  the  formula  V»V2gh,  the  amounts  were  determined  for  the 
other  locks,  as  above. 

SPEOIAL  INVESTiaATIONS. 

OurrerUa  in  Colon  Harbor. — ^This  work  was  conducted  on  12  davs 
in  January  and  February^  1913,  and  dmins  the  two  entire  months 
of  June  and  July,  1913,  being  under  way  at  the  time  of  the  last  annual 
report.  The  general  scheme  followed  was  to  trace  the  courses  taken 
by  floats,  placed  at  different  points  in  Limon  Harbor,  using  on  the 
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Jtme^uly  work  double  copper  floats  consisting  of  an  air-ti^t  cylin- 
drical copner  can  surface  float,  6  inches  in  diameter,  with  small 
mast  and  flag.  This  was  connected  to  tiie  lower  float  of  two  sheet- 
copper  wings  6  by  48  inches,  one  above  the  other,  at  right  angles,  l^ 
means  of  wire  adjustable  to  any  desired  depth  of  submergence. 
The  surface  floats,  i.  e.,  within  8  feet  of  the  surface,  followed  generally 
the  direction  of  the  prevailing  winds,  while  the  deeper  floats,  15  to  25 
feet  depth,  followed  undercurrents  in  the  direction  of  the  neavy  sea 
swells  when  such  prevailed,  the  ranse  of  tide  bein^  so  small  that  prac- 
tically no  effect  of  it  was  noticeable.  The  maximum  velocities  ob- 
served were  only  2,300  and  3,400  feet  per  hour,  general  averages 
running  from  500  to  2,000  feet  per  hour. 

The  data  obtained  indicates  that  there  is  no  scour  as  there  are  no 
fixed  currents  and  the  velocities  are  too  low  to  produce  a  scour 
under  any  conditions,  which  demand  a  velocity  of  5,400  feet  per  hour 
to  scour  the  bottom  (see  April,  1913,  Proceedings  Am.  Soc.  C.  E., 
EL  de  B.  Parsons  on  ''Tidal  phenomena  in  New  York  Harbor"), 
and  that  the  surface  currents  are  due  entirely  to  local  winds  blowing 
over  the  harbor,  while  the  deeper  currents  are  governed  by  the  heavy 
sea  swells  which  stir  up  the  silt  on  the  bottom  and  aid  in  depositing 
it  in  the  deeper  portions  of  the  bav,  especially  in  the  dredged  channels. 
The  ocean  currents  that  sweep  the  coast  are  eastward  boimd  and  do 
not  enter  the  inner  bajr  on  account  of  the  west  breakwater. 

Leakage  at  Oatun  spiUway  gates.— These  investigations  were  made 
to  study  the  variation  in  leakage,  with  special  att^tion  given  to  the 
function  of  temperature,  and  were  conducted  December  23-25;  1913, 
before  the  gates  had  been  operated,  after  filling  of  the  lake,  ana  again 
from  Marcn  12-14,  1914,  after  several  gate  operations  during  tiie 

g receding  months  showing  greater  leakage  than  in  December,  as  will 
e  seen  by  the  attached  plates  Nos.  109  and  110.  The  total  leakage 
was  coUected  at  the  head  of  the  spillway  channel  b^  means  of  a 
cofferdam  24  inches  high  in  December  and  30  inches  mgh  in  March, 
made  of  dashboards  set  2  feet  apart  and  filled  in  with  red  clay  and 
held  to  the  floor  by  its  own  weight,  with  very  little  seepage,  less  than 
1  per  cent  of  the  weir  dischaige.  The  flow  from  the  weep  holes  and 
the  spring  at  the  foot  of  the  ''o^"  dam  was  stopped  on  the  Decem- 
ber test,  out  in  March  the  spring  was  opened  at  1.30  p.  m.  on  the 
13ih  at  the  request  of  the  superintendent  of  erection. 

The  evaporation  from  the  water  surface  formed  by  the  cofferdam 
was  measiu^  by  a  4-foot  diameter  floating  pan  morning  and  even- 
ing, and  showed  for  the  December  test  an  average  of  0.63  per  cent 
of  the  total  leakage  and  for  March  0.66  per  cent. 

The  rainfall  was  measured  by  standard  gauge,  time  of  precipitation 
being  noted. 

The  discharge  was  measured  by  a  2-foot  sharp-crested  weir  with 
complete  end  contractions  set  in  the  cofferdam  with  crest  1  foot 
from  Uie  floor  in  December  and  14  inches  in  March,  the  head  being 
measured  by  a  hook  gau^e  set  in  a  still  box  about  4  feet  from  the  weir, 
the  avera^  of  five  readmgs  used,  unless  the  water  surface  was  abso- 
lutely qmet,  as  at  night,  when  onlv  one  setting  was  necessary. 
Aocompanying  plate  Ko.  109,  DecemSer  test,  shows  the  continuous 
discharge  curve  with  minimum  of  0.70  second-feet  at  6.30  a.  m. 
December  24  and  maximum  period  of  37  hours  of  1.61  second-feet. 
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This  also  shows  the  discharge  curve  for  the  single  gate  No.  13,  with 
curves  of  temperature  of  the  steel  at  top,  middle;  and  bottom  of  the 
gate;  also  centigrade  temperatures  of  the  atmosphere  and  of  the 
water  in  the  lake.  Gate  No.  13  was  selected  on  account  of  its  rela- 
tively small  leakage,  the  ratio  for  December  24  for  leakage  of  No. 
13  and  all  gates  bemg  10:  568,  showing  that  No.  13  was  leaking  only 
one-fourth  the  average  leakage  per  gate.  The  discharge  curve  shows 
that  the  leakage  varied  directly  as  the  temperature  at  center  and 
top  of  gate,  the  bottom  temperature  being  more  constant  on  account 
of  contact  with  the  water.  The  leakage  was  from  the  central  part 
of  the  gates  and  was  practically  limited  to  the  middle  third  for  90 
per  cent  of  the  flow.  The  excess  expansion  of  the  top  of  gate,  due 
to  ^eater  ran^e  in  temperature,  causes  the  gate  to  buckle  upward 
in  the  center,  tnis  breakmg  the  seal. 

Plate  No.  110  shows  the  discharge  and  temperature  curves  for  the 
March  test,  no  separate  measurement  being  made  on  a  single  gate. 

The  following  table  compares  the  leakage  for  the  two  tests: 


Period. 


Dec. 
23-25. 1913. 


Har. 
13-14. 1911 


Ratio. 


Maximum 

Minimum ■ 

Mean  24  hours  (midnight  to  midnight) 
Mean  for  test 


CttMe/oo^ 

Hcond*. 

3.30 

.70 

1.78 

U.61 


ftiWe/oot- 

MCOfMif. 

7.90 

1.34 

3.64 

S3. 65 


100:340 
100:191 
100:307 
100:237 


137  hours. 


s  49  hours. 


After  the  March  test  the  flow  of  the  spring  at  the  foot  of  the  ogee 
was  measured  by  a  90  per  cent  notched  weir  set  in  a  cofferdam  built 
around  the  2i-inch  pipe  set  in  the  floor  to  provide  an  escape  for  the 
discharge  of  the  spring.  This  was  found  to  be  0.139  cubic  foot- 
second,  being  the  mean  of  nine  readings  on  March  21  and  23. 

SEEPAGE  WEST  EBCEBGEKOY  DAM  PFT,  MIRAFLOBE8  LOOKS. 

Two  weirs  were  installed  to  measure  the  flow,  a  6-inch  rectangular 
weir  on  February  9  and  a  90  per  cent  notched  weir  on  February  11, 
heads  being  observed  morning  and  evening  by  hook-sauge  readings, 
the  weirs  l^ing  removed  on  March  6.  The  average  flow  was  at  me 
rate  of  0.28  second-foot  for  the  period,  the  pit  collecting  seepage 
through  a  section  of  fill  about  150  feet  long  and  under  a  head  of  5  feet. 


HTDRAULIO  CONDmONS  BELOW  MIBAFLOBES   SPILLWAT. 

A  study  of  these  conditions  was  made  in  April  in  an  attempt  to 
determine  the  elevation  to  which  the  water  would  rise  in  channel 
opposite  the  power  plant  if  all  seven  gates  were  opened  at  the  spill- 
way. Using  discharge  of  90,000  cubic  foot-seconds,  the  approximate 
elevation  at  the  point  where  the  channel  wall  drops  from  elevation 
+  28  to  +24  was  found  to  be  +22.15,  but  this  elevation  can  not  be 
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determined  theoretically  with  any  great  degree  of  accuracy  on  account 
of  the  unusual  conditions  existing  in  the  channel.  A  special  report 
was  submitted  under  date  of  May  18,  1914. 

OUBBBin:  OBSEBYATIONS  BELOW  WEST  LOWBB  OPEBATING  GATES  AT 

MIBAFLOBES  LOOKS. 

(Plate  111.) 

These  were  made  at  the  request  of  the  electrical  and  mechanical 
engineer,  the  object  being  to  determine  the  direction  and  velocities 
of  the  currents  caused  by  the  mixing  of  the  salt  water  with  the  fresh 
water  from  the  lock  on  opening  the  operating  gates.  To  determine 
the  direction,  speciatty  designed  blades  and  vanes  were  used,  operat- 
ing from  floats  or  through  a  long  vertical  sleeve  with  a  pointer  above 
the  smf  ace  of  the  water.  To  determine  velocities  at  different  eleva- 
tions, four  current  meters  were  mounted  10  feet  apart  on  a  f-inch 
Sipe,  supported  vertically  in  center  of  the  lock,  about  10  feet  from  the 
irectdon  mdicator.  (See  plate  No.  111.)  Botn  the  direction  indicator 
and  meter  support  were  guyed  in  such  a  maimer  as  to  f  acihtate  easy 
raising  and  lowering. 

On  plate  No.  Ill  the  uppermost  meter  is  shown  as  No.  783,  the  sec- 
ond as  No.  732,  third  as  No.  211,  and  lowest  as  No.  377.  Time  referred 
to  of  opening  and  closing  of  miter  gates  begins  with  cracking  of  gates 
and  ends  wim  tight  jointing.  On  all  runs,  gates  were  open^  fuU  for 
about  25  minutes  and  then  closed,  the  lower  guard  gates  remaining 
open  full  durine  the  test  runs.  The  flow  of  water  through  the  culvert 
from  the  lock  chamber  to  the  sea,  in  equalizing,  caused  tiie  direction 
indicator  to  fluctuate  rapidly,  due  to  the  eddies  set  up. 

Run  No.  5,  on  plate  No.  Ill,  is  selected  as  an  example. 

Tide:— 0.3  foot  rising. 

Meters:  No.  783  at  elevation -2  feet;  No.  732  at- 12;  No.  211 
at — 22 ;  No.  377  at — 32.    Indicator  vane  at  -  25  feet. 

Lower  operating  gates  opened  at  9.26  a.  m. ;  closed  9.58  a.  m. 

Direction  of  currents:  At  elevation  —5  and  —10,  out. 

At  elevation  —25,  out. 

Average  velocity:  At  elevation  —2, 165  feet  per  second. 

At  elevation  — 12, 1.71  feet  per  second. 
At  elevation  —22,  0.75  foot  per  second. 
At  elevation  —32, 1.08  feet  per  second. 

On  plate  No.  Ill,  on  a  vertical  base  line,  the  velocitv  in  is  plotted 
to  right,  and  velocity  out,  to  left.  The  vertical  depth,  from  mean  sea 
level  to  floor  of  lock,  —50  feet  is  the  ordinate;  lor  instance,  in 
run  No.  1,  the  direction  of  current  determined  by  float  at  elevation 
—  7.5  is  out,  and  velocitv  at  this  point  is  2  feet  per  second.  Tlierefore, 
going  down  the  vertical  base  line  from  0  to  —  7.5  and  horizontally  to 
the  left,  the  point  on  the  curve  is  struck.  These  six  curves  show  that 
the  velocity  is  zero  at  some  point  between  elevation  —  20  and  —  30. 
In  runs  1,  2,  3,  and  6.  this  neutral  point  is  about  elevation  —24  and 
in  Nos.  4  and  5  a  Uttie  lower. 

For  runs  5  and  6,  plate  No.  Ill,  which  are  typical,  time  intervals  of 
one  minute  are  plotted  left  to  right;  the  velocity,  feet  per  second,  is 

f lotted  up  when  direction  is  out  and  down  wnen  direction  is  in. 
i  has  been  assumed  from  the  test  runs  that  at  a  given  elevation,  the 
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direction  of  cuirent  is  the  same  for  all  operations  of  gates,  and  this 
assumption  was  used  in  plotting  curves.  Plate  No.  Ill  gives  plan 
of  lower  end  of  locks. 

A  studv  was  made  of  the  maximum  estimated  velocity  in  the  canal 
at  Bas  Obispo,  that  would  be  caused  by  the  largest  rise  due  to  a 
freshet  in  the  Mandingo  River  and  Camacho  diversions.  This  was 
estimated  to  be  not  over  1  mile  per  hour. 

An  investigation  was  made  of  the  flow  through  culverts  on  Curundu 
River  due  to  spring  tides  in  September  and  report  submitted. 

Curves  were  submitted  showing  ike  filling  of  Culebra  Cut  in 
October  and  the  ^ect  of  the  blovmig  up  of  the  dike  at  Oamboa  on 
October  10. 

An  estimate  of  Hie  time  to  be  taken  to  fill  Gatun  Lake  was  satis- 
factory, while  one  made  for  the  same  on  Miraflores  Lake  was  not, 
due  to  short  record  of  run-off  on  that  watershed  and  to  poor  area  and 
capacity  curves  of  the  lake.  Checking  the  area  curve  bv  water  let 
into  and  taken  out  of  Miraflores  Lake  in  November  and  December 
showed  the  survey  area  curve  at  elevation  51  to  be  about  40  per  cent 
greater  than  by  method  just  mentioned. 

An  estimate  was  made  of  the  maximum  rises  possible  on  Miraflores 
Lake,  giving  1.38  feet  per  hour  under  conditions  of  1909,  and  4.29 
feet  for  12  hours,  and  9.59  feet  for  24  hours,  conditions  of  1910. 

On  lockages  at  Pedro  Miguel  there  has  been  noted  an  interesting 
sui^e  of  the  water  in  Culebra  Cut,  ranging  from  a  foot  and  a  half  wd 
more  at  Pedro  Miguel  to  about  0.2  foot  at  Gamboa,  and  are  notice- 
able on  the  records  at  Juan  Mina  and  San  Pablo.  Plate  No.  112 
£^ows  the  surge  at  the  pontoon  bridge  at  Paraiso  on  May  15. 

The  earthquake  of  May  27  produced  a  wave  on  the  lakes,  the 
automatic  renters  showing  a  movement  of  0.3  foot  at  Oatun,  0.1  foot 
at  Pedro  Mjguel,  and  0.2  foot  on  Miraflores  Lake.  At  Alhajuela, 
the  movement  was  very  slight. 

During  the  last  three  months  daily  readings  have  been  made  on  a 
90  per  cent  notched  weir,  measuring  the  discharge  of  the  spring  on 
Mount  Zion  Hill  at  Culebra,  giving  an  average  of  about  0.030  cubic 
foot-seconds. 

Routine  office  and  field  work  has  been  carried  on  and  records  kept 
satisfactorily. 

The  work  of  flood  predictions,  etc.,  has  been  handled  from  the  office 
during  the  day  and  from  the  hydrographer's  quarters  at  night.  The 
lake  is  being  held  between  84.8  and  85,  so  that  frequent  operations  of 
the  Oatun  spillway  gates  have  to  be  made  to  control  the  elevation. 
Advice  as  to  the  time  of  gate  operations  and  number  of  gates,  is 
given  by  the  hydrographer  whenever  freshet  conditions  indicate  that 
such  are  necessary. 

The  f  ollomng  diagrams  and  plates  accompany  the  hydrographical 
section  of  this  repoit: 

Plate  No.  100.  Hydrognph,  Gatun  Lake,  July.  IQIS-June,  1914. 

No.  101.  Hydrograph,  Miraflores  Lake,  October,  1913-June,  1914. 

No.  102.  Ghagree  River  drainage  basin,  maas  curve  total  yield,  Oatun,  1905, 

1912,  and  1913,  and  mean  since  1908. 
No.  108.  Gatun  Lake  waterahed-rainfiftll,  run-off  and  percentage  run-off,  year 

1913. 
No.  104.  Gatun  Lake  watershed,  mass  curves  total  yield,  net  yield,  land  area 

yield,  stonse.  rain&U,  evaporation  on  lake  surface. 
No.  105.  Mass  curve  of  diachaige  at  AJhajuela,  1905,  1912,  1913,  and  mean  for 

24  years. 
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Plate  No.  106. 
No.  107. 

No.  108. 
No.  100. 
No.  110. 
No.  111. 

No.  112. 

Table  No.   9. 

No.  10. 

No.  11. 
No.  12. 

No.  IS. 


Curve  of  diecharge  duration  Alhajuela,  1913,  by  dayw. 

Curve  of  diacharge  duration,  Alhajuela,  24  yean,  1890-1913,  indunve, 

by  months. 
CroBB  aections  at  cable  gaugfing  station,  Gatun  SpiUway. 
Leakage  of  gates,  Gatun  Spillway,  December  23-25, 1913. 
Leakage  of  gates,  Gatun  Spillway,  Biarch  12-14, 1914. 
Current  observations  below  west  lower  operating  gates,  liiraflores 

Locks,  April  4-7.  1914. 
Suige  in  Culebra  Cut  at  Pontoon  Bridge  on  May  15. 1914. 
Monthly  discharge  Ghagres  River,  for  Alhajuela  ana  Gatum. 
Monthly  maximum,  minimum,  and  mean  elevations  for  Chagres  River, 

Gatun  and  Miraflores  Lakes. 
Principal  freshets,  1913-14. 
Data  on  slopes  of  Ghagres  River  during  freshet  i)eriod,  November  10-11, 

1913. 
Data  on  slopes  of  Chagres  and  Gatun  Lake  during  freshet  of  May  21-22, 

1914. 

Tablb  No.  9. — lionMy  dUeharffe — CJiogra  River. 

ALHAJUELA. 
pmnaffe  ar«a,  427  sqoan  mUm,] 


Montli. 


1013. 

July 

Angfist 

fi«ptomb«r 

Oetober 

November 

Deoembtf 

1014. 

Jftimmry 

Febroarr 

Maieh 

Aoril 

Uy 

/one 


Diaehaige  In  seeond-faet. 


Ron-ofl 

• 

(depth  in 
Incbeeon 

P«r 

MftTrinmm. 

Mmn. 

square 
mUe. 

watenhed). 

13,200 

1,020 

2,006 

4.70 

&410 

16,880 

1,315 

2,530 

6.02 

6.826 

20.000 

1,700 

2,802 

6.66 

7.310 

15,300 

1,685 

2,653 

6.21 

7.150 

34,000 

1,830 

6,168 

14.44 

16.111 

5,600 

1,720 

2,328 

6.46 

6.288 

2,255 

880 

1,306 

8.06 

8.628 

1,175 

670 

824 

L03 

2.010 

640 

401 

630 

1.24 

1.430 

1,730 

806 

460 

LIO 

1.227 

23.680 

850 

2,049 

4.80 

6.634 

20,060 

1,062 

2,084 

4.88 

6.446 

OATUN  LAKB. 
[Drainage  area,  1,820  sqnare  miles.] 


Month. 


Mean. 

elevaUoo 

(feet  above 

mean  sea 

level). 


Area  for 

mean 
elevation. 


SpUlway 
dlsohaisa. 


Bton«e, 
C+lnorease: 


Evapora- 
tion from 
lake 


Ron-off. 

net  jrield 

U+6). 


Total 

yield 

(4+54-6). 


1013. 
Inly 

Aor 
8apt 
Oetober 
November.., 

ber... 

1914 

Mimh. 
Apm 
Mly. 
Ji 


62.02 
67.82 
63.40 
60.32 
n.48 
83.66 


8164 

84.86 
84.83 
84.83 
84.81 
84.86 


««. 


94.7 
106.6 
ll&l 
13a4 
147.7 
16a  6 


168.6 
168.0 
168.9 
1019 
163.8 
162L9 


8iC-feet, 

16 

0 

0 

1181 

•23 

•109 


1,096 


Stc-feei. 
•f  6,864 
+  6,896 
+  7,292 
+  8.678 
+U,296 
+  4,198 


+  713 


884 

418 
631 
490 
473 


148 

169 

8,353 

5,716.8 


+ 
+ 


19 

139 

134 

60.4 


967 

1,083 

974 

743 


0«e.-/eef. 
5,869 
6,896 
7,392 
8.850 
U,317 
4,307 


I, 


744 
167 


8,319 
5»786 


0,788 
7,314 
7,818 
9,340 
15,789 
4,8H 


8,419 
1,781 
1.839 

i:S 

6,468 


>  Gate  leakica. 

■  Fmin8CiilebraCat,176;loekafe,5.  ^  ^        .   ^  _^    ^ 

•  FiomDeoMber,  toM  oatfoirim  laka,  inohM^ 

•—14 ^U 
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Table  No.  10. — Monthly  maximum,  minimum,  and  mean  elevations  for  the  fiscal  year 

1915-14. 


OatunLake. 

IContli. 

Oatun. 

TrtnMad. 

Monte  Lirfo. 

Bflhio. 

Maxi- 
mum. 

MJni- 
muuL 

Mean. 

Maxi- 
mum. 

Mini- 
mum 

Mean. 

Maxl- 

Mini- 
mum. 

Mean. 

Maxi- 
mum. 

Mfail- 
mom. 

Mean. 

1918. 
July 

54.84 
6a  42 
66.00 
72.46 
82.04 
84.80 

8190 
85.00 

48.75 
54.20 
6a42 
66.00 
72.46 
82.01 

84.13 

52.03 
57.32 
63.40 
60.32 
77.48 
83.66 

84.  &4 

15129 
6a  47 
65.99 
72L40 
81.05 
84.77 

8180 
84.  OB 
84.87 
8186 

85.06 
8&01 
85.06 

48.60 
54.20 
6a  47 
65.00 
72.40 
8L05 

8118 

84.74 
84.72 
8174 

8140 
84.64 
48.60 

51.06 
57.34 
63.40 
60.20 
77.42 
83.64 

8152 

cMa  cn 

84.81 
84.79 

M.77 
8182 

54.30 
60.43 
65.09 
72.43 
82.01 
8181 

8108 
85.01 
8100 
8180 

8118 
SiLoa 

48.67 
5130 
6a  43 
65.09 

72.43 
82.01 

84.16 
84.79 
8178 
84.79 

8144 
84.69 
4&67 

5L06 

Aogost 

Septomber 

October 

57. 3t 

r 

63.30 

1       , 

00.30 

Novembv 

1 

77.45 

Deoembtf 

.       .     t       --     - 

83.67 

1911 

January 

February 

March... 

8156 

fU.79  1  84.811 

8189 

84.89     M.73  1  84.82 

1 

84.85 

AprU 

84.80 

85.10 
85.14 
86.14 

84.77     84.89 

1 

ssgra  ...  ....■•■•. 

Kay 

8138 
8168 
48.75 

8181 
84.85 
76.00 

20  days. 
85. 10    84. 41 

84.80 
8181 

84.78 

Jnn* .......... 

85.  on 

84.67 
84.41 

84.87 

The  year 

75.97  S85.10 

8180     85.18 

75.90 

Oatun  Laka. 

Ifonth. 

Fr^oles. 

San  Pablo. 

Oamboa. 

• 

Pedro  MigueL 

Maxi- 
mum. 

Mini- 
iqmq. 

Mean. 

Maxi- 

mum. 

Mini- 
mum. 

Mean. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

1918. 
July 

54.30 
6a  42 
6Si03 
72.37 
81.97 
84.79 

84.91 
85.00 
84. 86 
84.90 
85.10 
85.04 
85.10 

48.76 
54.31 
6a  42 
65.03 
72.37 
81.97 

84.14 

84.74 
84.75 
84.75 
84.42 
84.67 
48.76 

52.05 
57.32 
63.34 
09.26 
77.42 
83.65 

84.54 
84.87 
84.81 
84.81 
84.75 
84.85 
75i97 

54.36 
6a  41 
65.04 

48.74 
54.31 
60.41 

5X08 
57.33 
63.36 
60.26 
77.45 
83.66 

84.56 
84.88 

o4.  o4 

84.84 
8177 
84.85 
75.99 

5135 
60.50 
65.08 
72.38 
81.93 
8177 

84.91 
8197 
84.87 
84.92 
85.06 
85.01 
85.08 

48.80 
54.32 
6a  52 
65.08 
72.37 
8L03 

8103 
84.70 
84.73 
84.66 
84.31 
84.53 
48.80 

68.10 
57.38 
63.41 
69.88 
77.41 
83.60 

84.50 

84.80 
84.79 
84.75 
84.79 
75.97 

August 

September 

October 

72.30  '  6&94 

November 

December 

1911 

January 

February 

^'•rob      . 

81.96 
84.82 

84.05 
85.01 
84.02 
84.00 
85.10 
85.03 
85.10 

72.30 
81.06 

84.15 
84.75 
84.79 
84.78 
84.42 
84.69 
48.74 

80.05 
8180 

85.08 
85.78 
85.37 

85.45 

85.46 

85.64 

•85.78 

73.84 

saio 

83.05 

83.87 
8128 
84.10 
83.83 

77.31 
83.45 

84.51 
8185 
SI  80 

^::::::":. 

8179 
fu  an 

June .........  ^ 

84.00      A4  Ai 

Tlieyear 

78.34 

83.66 

Oatun  Lake. 

Chagres  River. 

MirafloresLakeat 

south  end  of  Pedro 

Miguel  Looks. 

Ifonth. 

JuanMina. 

Alhajuela. 

Vlgia. 

Maxi- 
mum. 

Mini- 

Mean. 

Maxi- 
mum. 

Mhii- 

Mean. 

Maxi- 
mum. 

Mini- 
muuL 

Mean. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

1918. 
Jtily 

08.00 
00.10 
00.65 
08.35 
103.80 
05.00 

93.15 
92.18 
01.48 
92L75 

101.00 
00.06 

108.80 

92.15 
92.44 
92L72 
92L71 
92.80 
02L70 

01.80 
0L48 
01.06 
9a90 

oa99 

92.08 
9a90 

92.98 
93.40 
03.42 
03.34 
05.16 
03.19 

98.30 
0L60 
91.26 
91.16 
92.71 
02.93 
02.80 

134.20 
135.20 
136.20 
13160 
141.90 
129.30 

126.65 
125.60 
125w00 
126.25 
138.20 
136.00 
141.90 

125.70 
125.05 

186.65 
127.08 

August 

September 

126.20  127.08 
126.25  127.02 
186.30  120.46 
126.15   136.78 

0<^ber 

November 

5L45 
61.88 

5L11 
68.61 
53.01 
5ai8 
5L00 
5188 
«6188 

4&86 
5a  85 

5a  08 
Sa76 
5a  07 
48.40 
47.60 
5a  74 
4X49 

49l68 

December 

5a  74 

1911 
jtopnary 

185.30 
185.00 

185.77 
125.21 

5a  67 

February 

6L79 

March... 

18170  112188 
18155  18176 
184.60  186.30 
125.60  126.47 

5a98 

April 

46b  08 

M&.....:::::: 

85.11 
85.30 

s8&ao 

84.30 
8157 
8180 

8178 
«i78 
8176 

5a  91 

j^ixie 

5X88 

Tbayear 

18155 

186.44 

5a  46 

1  Rod  ralMd  0.81  Aug.  8;  bel^ts  corrected  iior  July. 
*  Two  months.' 


*  Eight  months. 

'Latin  filled  in  October.  8  montha. 
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Table  No.  11. — Principal  fresheU  o/year  1913-14- 


Date  of  begtiming. 


Sept  9. 
Sav.S.. 
Not.  10. 
Not.  12. 
Not.  18. 


1913. 


MayaL. 


1914. 


Date  of  beginnhif. 


1913. 

Sept  9 

Nov.8 

Not.  10 

Not.  13 

Not.  18 

1914. 
Itoyai 


Date. 


Vigla. 


EloTa- 
tlaaof 
crast 


Feet. 
186.3 
137.3 
141.9 
137.4 
13&0 


188L3 


Rise. 


Feet, 

10.0 
9.1 

13.9 
8.4 
9.3 


11.7 


Alhajuela. 


ElOTA- 

tionof 
crast 


FeeL 
99.6 
100.3 
103.8 
100.7 
101.1 


101.0 


Rise. 


Feet. 

6.8 
6.0 
9.7 
fi.9 
6.6 


7.9 


Hoon 

after 

Vigia. 


1 
1 


ICaxl- 

mum 

dis- 

oihaige. 


OvMefeet 
per  MB. 
30,000 
31,300 
34,000 
23,600 
34,000 


33,680 


Oamboa. 


Elera- 
tionof 
crest 


Feet. 
62.66 
74.60 
76.30 
76.79 
7&86 


8163 


Rise. 


Feet. 
0.64 
.69 
.85 
.34 
.80 


.18 


Hoon 

after 

Vigia. 


p 

a 


n 


Percent 

of 

Vigla 

rise. 


LI 


Percent 

or 

Alhi^taela 

rise. 


6w4 

9.4 

6.6 

9.7 

6.1 

&8 

3.9 

4.1 

8.8 

4.5 

1.6 


Kazi- 

mnm 
dis- 
charge. 


Culfkfeil 
per, 
0) 

i 


8 


0) 


Oaton. 


EleTa- 

tion34 

hoars 

after 

Oamboa 


Rise  34 
hours 
after 

Oamboa 
crest 


Maxi- 
mum in 
34  hours. 


Kaxi- 
mum 

storage 
in  34 

hoars. 


Maxi- 

mom 
dis- 

diarge 
faisl 

hoars. 


Yield  of 

waters 

shed 

in  34 

hoon. 


1913. 

Sept  10 

NoT.9 

NoT.U 

Not.  13 

NoT.19 

1914. 
Mayas. 


FeeL 

63.66 
75.05 
76.51 
77.31 
79.38 


85.04 


Feet. 
0.87 
.59 
.50 
.44 
.49 


.47 


Feet, 

a39 

1.08 
.94 
.46 
.50 


.47 


See.  feet. 
14,940 
48,960 
43,170 
31,410 
34,310 


34,430 


See.  feet. 


See.  feet, 
14.940 
48,950 
43,170 
21,410 
24,810 


34,430 


1 


*  13,000  affected  by  backwater  from  Oaton  Lake, 
rise  at  Oatm  May  33  doe  to  oontlnned  lains  oo  iake  and 


>Oates  dosed. 
second  mall  rise  co  ChagraiL 
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Table  No.  12.— Data  on  ilopet  of  Chagra  River  and  Gahm  Lake  during  frethet  period 

of  Nov.  l(hll,  191^. 


Statton. 

MUes 

from 

OatuiL 

Elavatioiis  at  yarious  stations  wfaan 
crest  was  at— 

Elevation 
24  hours 

after 
Gamboa 

crest. 

Eleva- 
tions 48 
honrs 
after 
Oamboa 
cnst. 

Maxi- 

mamel»> 
▼ations. 

Low 
*wat«. 

VIgia, 
3  p.m. 

Aih^o- 
da,  4  p.m. 

Oamboa, 
10  p.  m. 

stations 

above 

Oamboa. 

CaUe  Luifa  ('Aihajueia 

saaging  statton) 

A  mahi^iA .,,, 

46.76 

40 
38.6 
34 

27.75 
20.25 
12.10 
10.0 
0 

126.0 

141.90 

141.70 

133.85 

129.80 

132.19 

141.90 
112.2 

91.0 

102.60 

103.80 
79.1 
76.85 
76.72 
75.70 
75.71 
76.72 

09.76 

96.00 

97.06 

103.8 

Jnan  Mtna..... .»».. 

80.8 

flamtMHi ».,,.. 

75.65 
75.59 
75.59 
75.60 
76.61 

70.20 
75.98 
76.99 
70.00 
76.01 

70.43 
70.44 
70.44 
70.49 
70.61 

70.89 
70.85 
70.88 
77.91 
70.90 

Ran  Pablo.... -.r- 

TVtloles 

Bohio 

flatnn 

Tabus  No.  13.— Data  on  elopes  of  Chagree  River  and  Gatun  Lake  during  ihefreehet 

period  of  May  tl-tt,  1914* 


icnes 

from 
Oaton. 

Elevation  at  varkras  stations  when  crest  was  at— 

E1eva> 
flon24 
hours 
after 
Oamboa 
crest. 

Eleva- 
tion 48 
hours 
after 
Oamboa 
crest. 

Maxi. 

miui  ele- 

Station. 

Low 
water. 

VIgia, 
9p.  UL 

ADia- 

inela, 

10  p.  m. 

Juan 

Mina, 

11  p.  m. 

Oamboa, 
11.30  pan. 

vations, 

stations 

above 

Oamboa. 

Viria 

46.76 

40 

38.6 
34 

27.76 
20.25 
12.10 
10.0 
0 

125 

138.20 

187.00 

100.8 
lOLOO 
84.98 
84.65 
84.62 
84.61 
84.50 
84.66 

186.20 

184.20 

128.66 

128.46 

138.20 

Oane  Larga 
(Alhajuela 

Alhi^uela 

Joan  Mtaia 

Oamboa 

San  Pablo 

100.80 

91 

99.40 
84.70 
84.51 
84.52 
84.52 
84.55 
84.66 

100.36 
86.09 
84.02 
84.60 
84.56 
84.57 
84.60 

99.80 
85.08 
84.62 
84.56 
84.67 
84. 68 
84.67 

94.66 
t85.10 
185.01 
185.05 
>85.03 
185.04 
186.01 

04.85 
84.90 
84.92 
84.05 
84.97 
85.00 
84.97 

101.  OO 
85.00 
84.63 

rrlioles. 

Bonio 

Oatnn......... 

1  Excess  rise  on  lake  due  to  several  small  rises  on  Chagres  aAd  oontinued  heavy  rains  over  lake 

Respectfully, 

F.   D.   WiLLSON, 

Chief  Hydrograp  er. 
Col.  H.  F.  HoDGES;  United  States  Army, 

Engineer  of  maintenance^  Chdebra,  Canal  Zone. 


APPENDIX  B. 

BEPOBT  OF  THE  SEOINEEB  OF  TESMnTAL  COESTSVCTIOV, 
DSPABTMEHT  OF  OPESATIOH  AHD  MADTTSEAHCB. 


CuLEBBA,  Canal  Zone,  August  1,  1914' 
Snt:  I  have  the  honor  to  submit  the  following  report  of  work  per- 
formed by  the  division  of  terminal  construction  during  the  fiscal 
year  ended  June  30,  1914. 

Organization. 

This  division  was  established  by  Circular  No.  660-1,  dated  April  1, 
1914,  reading  as  follows: 

(a)  The  division  of  termiDal  construction,  under  the  supenoBion  of  an  engineer 
of  terminal  construction  reporting;  to  the  governor.  This  division  will  embrace  Uie 
forces  of  the  second  division,  chief  engineer's  office,  engaged  in  the  desi^,  inspec- 
tion, and  construction  of  dry  dock,  shops,  coaling  and  fuel-oil  plants,  floating  cranes, 
docks,  and  other  terminal  facilities,  construction  transportation  bv  rail  and  water 
(not  including  dredging  work),  the  road,  street,  and  sewer  work  under  the  landscape 
architect,  and  breakwater  construction  at  the  Atlantic  terminal. 

Effective  August  1,  1913,  the  subdivision  of  Balboa  town-«ite 
work  was  organized  with  I^.  W.  L.  PhiUips,  landscape  architect^  in 
local  charge,  lor  work  in  connection  with  laying  out  and  constructmg 
the  street,  water,  and  sewer  systems  and  grounds  of  Balboa  town-site. 

On  October  10,  1913,  upon  the  abolishing  of  the  central  division, 
the  transportation  forces  of  that  division,  as  well  as  the  transporta- 
tion forces  of  the  first  division,  the  fifth  division,  and  the  fortifi- 
cations division  on  the  Pacific  side,  were  transferred  to  this  division, 
under  the  immediate  supervision  of  Mr.  W.  J.  Holmes,  as  superin- 
tendent of  railroad  transportation.  Effective  June  16,  1914,  all 
railroad  transportation  under  the  supervision  of  the  division  of  ter- 
minal construction  was  transferred  to  the  Panama  Railroad  in 
local  charge  of  Mr.  F.  R.  Blunt,  as  superintendent  of  railroad 
transportation. 

On  January  1,  1914,  the  steam  shovels,  air  drills,  equipment,  and 
personnel  of  the  fourth  division  on  Sosa  Hill,  as  well  as  the  tracks 
of  Sosa  Hill  auarry,  were  transferred  to  this  division. 

Effective  I^ebruary  1,  1914,  the  Atlantic  division  was  abolished 
and  the  breakwater  work  and  operation  of  Porto  Bello  quarry  was 
transferred  to  this  division. 

Effective  June  1,  1914,  the  operation  of  Ancon  quarry  was  trans- 
ferred from  the  general  construction  division  to  this  division. 

Since  June  3,  1914,  the  engineer  of  docks  in  charge  of  the  design 
and  construction  of  all  Panama  Railroad  docks  and  piers  has  reported 
to  the  engineer  of  terminal  construction.    The  report  of  the  engineer 
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of  docks  on  this  work  is  covered  in  the  annual  report  of  the  Panama 
Railroad  Co. 

On  June  16,  1914,  the  Miraflores  sand  service  was  transferred  from 
the  general  construction  division  to  the  division  of  terminal  con- 
struction. 

GENERAL. 

The  work  under  the  division  of  terminal  construction  is  being 
executed  by  the  following  organization: 

(a)  A  central  drafting,  designing,  and  infipection  office  at  Culebra,  and  a  branch 
drafting  office  at  Gorozu. 

(b)  Pacific  terminals  Bubdividon,  charged  with  the  construction  of  shoiw,  dry 
docks,  coaling  plant,  and  piers,  and  the  handling  of  the  rock  and  sand  service. 

(e)  A  subdivision  in  charge  of  Balboa  town-site  work,  Pacific  terminals. 
(a)  A  subdividon  in  charge  of  the  construction  of  the  Cristobal  coaling  plant, 
Atlantic  terminals. 

(c)  A  subdivision  in  charge  of  breakwater  construction,  Atlantic  terminak. 

The  annual  reports  for  1912  and  1913  give  a  general  description 
of  the  work  included  in  "Terminal  construction. 

DESIGN,   DBAFTINQ,   AND  INSPEOTION. 

PermaneTU  shops. — ^lieut.  Col.  T.  C.  Dickson,  Ordnance  Depart- 
ment, United  States  Army,  as  inspector  of  shops,  was  in  inmiediate 
charge  of  the  desiming  and  the  supervision  of  the  construction, 
instsdlation  of  macninery,  etc.,  until  March  6,  1914,  when  he  was, 
by  direction  of  the  Secretary  of  War,  assigned  to  duty  in  Hie  United 
States  under  the  Ordnance  Department.  From  March  7,  1914,  to 
June  30,  1914,  his  duties  in  connection  with  the  permanent  shops 
have  been  performed  by  Mechanical  Engineer  A.  L.  Bell.  Assistant 
Engineer  6.  I.  Finley  was  transferred  to  the  United  States  on  May 
3,  1914,  in  connection  with  the  inspection  of  movable  metal  louvers, 
steel  rolling  doors,  and  steel  work  for  quay  walls. 

Mr.  C.  A.  Johnson,  who  was  in  immediate  chaige  under  Col. 
Dickson  of  work  connected  with  the  design  of  the  power  lavout  for 
the  shop  buildings,  resigned  on  September  12,  1913,  on  the  prac- 
tical  completion  of  his  work;  and  Mr.  H.  F.  Whiting,  in  immediate 
charge  under  Col.  Dickson  of  the  design  of  the  illuminating  system 
for  the  shop  building,  resigned  on  March  7,  1914,  on  the  completion 
of  his  work.  Mr.  A.  L.  Prather  performed  the  duties  of  field  inspector 
during  the  entire  year. 

Dining  the  year  442  tracings  were  completed,  including  82  tracings 
covering  the  motorization  of  70  machines. 

The  designing  work  accomplished  and  the  tracings  approved  during 
the  year  include  details  of  foundations,  walls,  windows,  doors,  steel 
rolling  doors,  movable  and  fixed  louvers,  etc.,  for  inclosing  the  build- 
ings; the  floor  plans  of  the  shops'  office  btiilding;  roof-drainage  sys- 
tem; piping  system  for  water,  steam,  compressed  air,  fuel  oil.  and 
sewage;  layout  of  conduits,  etc.,  for  electric  power  and  lignting 
systems;  foundations  for  machines,  etc.;  details  for  applying  motors 
to  machines;  stringers,  shafting,  etc.,  for  groups  of  macmnes  driven 
by  motors;  work  bencnes  and  tables,  wire-screen  partitions  for  office 
and  tool  rooms;  illumination  system;  distribution  of  power  to 
motors  and  location  of  control  apparatus. 

In  addition  to  the  regular  ^ncsign  work  in  connection  with  the 
*)ermanent  shop  buildings,  this  office  prepared  blue  prints  for  the 
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installation  of  machines  for  the  dredging  division  in  the  old  Paraiso 
shops,  and  for  the  layout  of  machines  in  the  engine  house  erected  at 
Gold  Hill  to  care  for  the  hostUng  of  engines  engaged  in  excavation 
on  the  east  bank  of  the  canal  opposite  Culebra. 

The  force  of  engineers,  draftsmen,  and  assistants  at  the  close  of  the 
year  numbered  10.  The  maximum  number  of  men  employed  was 
23,  in  September,  1913,  and  the  minimum  number,  10,  in  June,  1914. 

Steelwork. — The  steelwork  for  the  buildings,  contract  for  which  was 
awarded  to  the  United  States  Steel  Products  Co.,  on  Washin^on  Order 
35041,  was  completely  erected,  with  the  exception  of  toilet  build- 
ings I^os.  24  and  25,  and  the  crane  runway  extensions  at  the  north  end 
of  building  No.  1 .  The  amoxmt  of  steel  in  each  building,  the  date 
of  acceptance  of  the  building,  and  the  cost  of  the  steelwork  is  shown 
on  Table  No.  1,  attached. 

Contract  for  structural  steel  for  the  shops'  office  building  was 
awarded  to  the  Riter-Conley  Co.,  on  Washington  Order  40894,  and 
erection  was  completed  by  the  contractor  on  May  29, 1914.  Forces  of 
the  supply  department  will  complete  the  remaining  construction  of 
the  building.  The  total  weight  of  this  structure  was  719,529  pounds, 
and  the  price,  erected,  129,959.43. 

Closures, — With  few  exceptions,  the  type  of  closure  for  the  various 
buildings  has  been  finally  determined,  m  general,  buildings  used  as 
offices,  storehouses,  or  snops  which  must  be  protected  from  damp- 
ness, have  their  walls  built  of  hollow  vitrified  tile  blocks,  or  hollow 
cement  tile  blocks,  plastered  inside  and  out  with  cement  mortar. 
These  buildings  are  fitted  with  wooden  swii^  doors,  and  with  glazed 
sash  in  all  other  opening. 

The  main  shop  buUdings  will  have  sides  and  a  portion  of  the  ends 
closed  with  movable  metal  louvers.  Steel  rolling  doors  have  been 
fitted  at  the  ends  of  the  buildings,  to  permit  overhead  traveling 
cranes  to  run  out  over  tracks  at  eacn  end,  and  along  the  east  and  west 
center  lines,  where  the  through  track  is  located,  as  well  as  at  points 
where  a  considerable  quantity  of  work  must  be  nandled  from  outside 
of  the  building.  These  builmngs  have  the  space  between  the  roof  of 
the  lean-tos  and  the  overhanging  shed  brackets,  and  the  space  between 
overhanging  shed  brackets  (on  the  west  sides  of  buildings  Nos.  1 
and  2)  closed  with  glazed  window  sash.  The  sides  of  the  monitors 
wiU  be  closed  with  fixed  wooden  louvers.  The  ^able  ends  of  the 
buildings,  the  ends  of  lean-to  above  the  lower  chord  of  the  truss,  and 
the  en&  of  monitors,  as  well  as  the  space  between  the  tile  roofs  and 
the  bottom  of  sash  frames  will  be  closed  with  expanded  metal  plas- 
tered with  cement  mortar. 

Contracts  for  the  closure  of  the  buildings  have  been  made  as  follows : 
With  the  Jas.  G.  Wilson  Manufacturing  Co.  on  Washington  Orders 
Nos.  42141,  43691,  and  51213,  for  steel  rolling  doors,  shown  in  detail 
as  f  oUo  ws : 

WadiinKtoD  Order  42141: 

12  doors  north  and  south  ends  of  buildins  No.  1 $11, 184. 00 

6  doors  north  and  south  ends  of  building  No.  2 5, 692. 00 

6  dooiB  north  and  south  ends  of  buildiue  No.  4 5, 592. 00 

6  doors  east  and  west  ends  of  building  No.  12 6,592.00 

Grand  total 27,9ea00 
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Waahington  Order  43091: 

6  doors  for  ends  of  building  No.  3 $8,190.00 

34  doors  for  aides  of  building  No.  3 8,752.00 

Grand  total 16,942.00 

Washington  Order  51213: 

lldoorsfor  aides  of  building  No.  1 6,982.80 

6  doors  for  ends  of  building  No.  7 3, 805. 98 

15  doors  for  north  side  of  building  No.  7 8,400.00 

2  doors  for  ends  oC  building  No.  8 1, 153. 00 

4  doors  for  sides  of  building  No.  8 2,329.60 

1  door  for  east  end  of  builcung  No.  12 896. 00 

Grand  total 2^567.38 

T^th  the  Mesker  Bros.  Iron  Works  on  Washington  Order  50923  for 
movable  metal  louvers^  shown  in  detail  as  follows: 

Washington  Order  50923,  50,000  square  feet  movable  metal  louvers  for  build- 
ings Nos.  1,  2,  4,  8,  12, 14, 15 154,500 

Erected  in  place  in  buildings. 

Fixed  wood  louvers,  sash,  and  wooden  swing  doors  are  being 
manufactured  by  the  mechanical  division  and  installed  as  rapidly  as 
possible. 

Roofing. — The  cement  tile  roofing  gives  evidence  of  being  satis- 
factory. At  the  present  time,  however,  maintenance  of  the  roofing 
is  expensive,  on  account  of  the  large  amoimt  of  work  being  done  in 
connection  with  the  closure  of  the  buildings  and  the  consequent 
travel  over  the  tile  by  workmen,  and  also  due  to  breaking  of  the  tile 
by  rocks  thrown  on  the  roofs  by  blasting;  in  the  dry-dock  excavation, 
llie  American  Cement  Tile  Manufacturing  Co.  completed  the  manu- 
facture and  erection  of  the  reinforced  cement  tile  supplied  by  them 
for  the  roofs  of  the  shop  buildings,  and  the  amoimt  manufactured, 
the  imit  price,  and  the  total  price  are  shown  by  buildings  in  Table 
No.  2,  attached.  This  table  also  shows  the  amount  of  tile  manu- 
factured for  other  purposes. 

Building  No.  11  and  building  No.  16  were  covered  with  Barrett 
specification  roofing,  as  were  the  valleys  of  buildings  Nos.  1,  7,  8, 
and  10.    The  total  amoimt  placed  is  shown  in  Table  No.  3,  attached. 

Power  and  lighting  distribution. — ^The  details  of  the  power  and 
lighting  installation  were  practically  completed  during  the  year  and 
requisitions  placed  for  the  necessary  material. 

The  general  arrangement  of  power  and  lighting  distribution 
adopted  was  to  locate  transformer  rooms  at  load  centers  in  the  shops, 
carry  power  to  them  from  the  substation  at  2,300  volts,  and  step  it 
down  to  230  volts  for  local  requirements. 

The  more  important  equipment  installed  is  as  follows: 

Principal  centers: 
Building  No.  1 — 

Two  300  K.  v.  A.  S-phase  power  transformerB. 

One  140  K.  W.  single-plmse  lighting  transformer. 

Two  325  E.  W.  motor  generator  sets. 

One  7-pand  switchboard. 
Building  No.  3— 

Two  300  K.  V.  A.  power  transformers. 

One  125  K.  W.  single-phase  lighting  transformer. 

One  3-panel  switchboud. 
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Principal  centers — Continued. 
Building  No.  8-- 

Two  300  K.  V.  A.  3-phaae  power  transformerB. 

One  50  K.  W.  mngle-phaae lightiDg  Uansformer. 

One  3-pftnel  switcnboard. 
Building  No.  12-- 

Two  300  K.  y.  A.  3-pha8e  power  transformerB. 

One  60  K.  W.  single-phase  lighting  transformer. 

One  3-panel  switcnboard. 
Minor  centers: 

Building  No.  7,  50  K.  V.  A.  sinffle-phase  lighting  transformer. 

Building  No.  9,  75  E.  V.  A.  3-pnase  power  transformer,  with  neutral  tap  from  one 

phase  for  lighting. 
Building  No.  15-— 

One  15  K.  V.  A.  single-phase  lighting  transformer. 


One  75  E.  V.  A.  3-pnase  power  transformer. 
One  1-panel  switchooard. 
Building  No.  28,  one  50  E.  V.  A.  single-phase  lighting  transformer. 


In  addition  to  the  above  other  buildings  are  equipped  with  switch- 
boards  for  local  control  of  power  and  lij^ting. 

Power  and  Ughting  feeders  are  carried  to  transformer  rooms  and 
switchboards  tm-ough  ducts  laid  in  the  walls  of  the  tunnel  which  runs 
under  the  east  and  west  center  line  of  the  main  buildings.  Inside 
the  buildings  all  wires  and  cables  are  carried  in  galvanized  iron  con- 
duit, which  is  hung  on  steel  work  of  the  building  above  the  lower 
chords  of  the  roof  trusses  and  brought  down  the  columns  to  con- 
trollers, panel  boxes,  etc. 

The  central  switchboards,  on  account  of  limited  space,  were  not 
designed  to  permit  control  of  all  power  and  lighting  circuits  at  the 
board  and  junction  boxes  were  therefore  resorted  to.  The  feeders 
for  sections  of  each  shop  run  to  junction  or  fuse  panels  from  which 
tbepower  and  Ughting  circuits  for  the  section  are  distributed. 

The  main  distributing  centers  in  buildings  Nc^.  1  and  8  deUver  the 
greater  portion  of  their  power  to  the  buildings  in  which  they  are  lo- 
cated. The  transformers  in  building  No.  3  supply  buildings  Nos.  2 
and  4  also,  while  those  in  building  No.  12  supply  buildings  Nos.  7| 
9, 10;  and  15. 

Motors. — ^F  nr  types  of  motors  were  adopted  for  power  drives — 
direct  current,  commutating  pole  variable  speed  motors;  slip-ring 
induction  motors;  squirrel-cage  induction  motors;  and  synchronous 
motors.  Direct  current  motors  operate  on  220-volt  current,  and 
alternating  current  motors  on  220- volt,  3-phase,  25-cycle  current. 

The  direct-current  motors  drive  lathes,  planers,  boring  machines, 
milling  machines,  and  other  tools  where  a  variable  tool  speed  is 
desired.  They  have  speed  ranges  from  350  to  1 ,400 ;  375  to  1 , 1 25 ;  375 
to  1,500 J  450  to  1,800;  500  to  1,500. 

The  shp-rinR,  polar-wound,  rotor  induction  motors  drive  machines 
requiring  a  hi^  starting  torque  or  that  are  necessarily  reversible,  e.  g.. 
bending  rolls,  low-pressure  blowers,  the  2-ton  tropenas  converter,  and 
the  transfer  table. 

The  squirrel  cage  induction  motors  are  used  for  all  group  drives  and 
on  all  constant  speed  machines. 

The  synchronous  motors  are  used  for  driving  direct  current  gener- 
ators and  air  compressors,  and  are  arranged  for  operation  at  75  per 
cent  leading  power  for  correcting  the  loaa  factor  of  the  plant. 
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All  motors  were  purchased  under  specifications  calling  for  specially 
developed  insulation  similar  to  that  used  on  the  lock-machinery 
motors. 

The  attached  table,  No.  4,  shows  the  rated  horsepower  of  all  motors 
in  each  group  and  building  for  driving  cranes,  individual  machines, 
and  groups  of  machines.^ 

Lighting  for  the  shops  b  obtained  f rom^  Tungsten  filament  lamps, 
general  illumination  is  used,  and  220-volt,  single-phase,  25-cycle  lamps 
are  so  placed  that  all  points  in  the  building  receive  approximately  tne 
same  illumination.  This  system  makes  changes  in  wiring  and  reloca- 
tion of  lamps  unnecessary  when  changes  are  made  in  the  location  of 
machines.  Branch  lighting  circuits  are  controlled  from  panel  boxes 
and  panel  boards.  Jul  branch  circuits  are  designed  for  a  maximum 
load  of  3,000  watts  with  a  drop  of  3  volts. 

The  lamps  have  been  equipped  with  various  types  of  Holophane 
D'Olier  reflectors,  depending  on  their  location  and  tne  distribution  of 
light  desired.  They  are  carried  on  the  under  sides  of  roof  trusses  and 
on  columns  aroimd  the  sides  of  the  buildings. 

Tlie  attached  table.  No.  5,  shows  the  number,  size,  and  location  of 
lights  installed  in  the  various  shops,  and  the  attached  table.  No.  6, 
shows  the  floor  space,  watts,  foot  candles,  and  lumens  in  each  building. 
The  plane  of  illumination  is  taken  3  feet  above  floor. 

All  the  equipment  required  for  illumination  of  the  shop  buildings 
has  been  ordered  and  received  on  the  Isthmus. 

The  attached  table,  No.  7,  shows  the  progress  of  installation  of 
light  and  power  distribution  systems,  and  of  electrical  work  on 
motorization  of  machines,  by  buildings. 

The  installation  of  light  and  power  cable  in  the  shop  tunnel  has 
been  delayed,  owing  to  the  change  in  the  location  of  the  sul^tation, 
which  has  made  necessary  the  redesigning  of  the  distributing  system. 

Founddtiana, — Work  on  the  foundations  for  the  machinery  in  the 
shop  buildings  was  under  way  in  building  No.  8  at  the  be^nning  of 
the  fiscal  year,  and  work  on  the  foundations  for  this  bimding  and 
for  building  No.  12,  as  well  as  the  details  of  motor  drives  and  the 
general  layout  of  machines,  was  hastened  on  account  of  the  necessity 
of  moving  the  planing  mill  and  the  foundry  from  the  Gorgona  shops 
of  the  mechanical  division  to  these  buildings.  The  planing  mill 
commenced  operations  on  July  29,  1913,  and  the  foundry  on 
Aiigust  14. 

Work  on  foundations  for  machines  on  the  remaining  buildings 
was  completed  during  the  year,  with  the  exception  of  a  small  amount 
of  foundation  work  required  for  the  installation  of  jib  cranes  and 
equipment  which  was  not  ori^nally  contemplated.  In  designing 
the  loundations  for  these  machines  the  type,  of  machine  had  to  be 
taken  into  consideration,  as  well  as  the  nature  of  the  ground  on 
which  the  foundation  was  to  be  carried. 

The  three  types  of  foundation  adopted  were  as  follows : 

In  the  north  end  of  building  No.  1  heavy  machines  were  sup- 
ported by  steel  caissons  sunk  to  bedrock  and  filled  with  concrete. 

In  the  north  end  of  building  Nos.  1,  2,  and  4,  and  under  founda- 
tions for  the  large  furnaces  in  building  No.  12,  foundations  were 
supported  by  pipe  piUng  driven  to  bedrock,  this  pipe  bein^  stand- 
ard 10  or  12  inches,  filled  with  concrete,  and  reinforced  with  bars. 
Foundations  for  heavy  machines  in  other  parts  of  the  buildings, 
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where  rock  was  reasonably  near  the  surface,  were  carried  down  to 
rock.  For  the  li^ht  macnines  a  spread  foundation  was  used  and 
excavation  carried  onhr  deep  enough  to  reach  firm  ground. 

FToorina. — ^Types  offloormg  adopted  vary  with  the  requirements 
of  the  di£ferent  snop  buildings,  and  are  outhned  below: 

For  all  tool  rooms  creosotoa  wood  blocks  were  laid  on  a  concrete 
foundation.  For  the  foreman's  office  tongue  and  grooved  yellow 
pine  flooring  was  laid  on  top  of  2-inch  planking,  spiked  to  stringers 
oedded  in  a  concrete  foimdation.  For  the  machine  shop  (building 
No.  1),  the  tin  shop  (building  No.  2),  and  the  planing  mill  (building 
No.  8),  creosoted  wood  blocks  were  laid  on  a  concrete  base.  For 
the  foi^e  shop  and  the  boiler  shop  (buildings  Nos.  2  and  4),  and  the 
roundhouse  (building  No.  15),  cmders  were  used.  For  the  store- 
house (buildijog  No.  5),  the  paint  shop  (building  No.  6),  and  the 
plating  and  poEshing  and  the  grinding  and  buffing  rooms  in  building 
No.  9,  concrete  was  adopted.  This  type  of  floor  was  also  used  in 
the  oxy-acetylene  plant  (ouilding  No.  16),  and  toilet  (buildings  Nos. 

17  to  25),  inclusive.  A  clay  floor  was  put  in  the  foundry  (building 
No.  12). 

INSTALLATION   OF  MECHANICAL  DIVISION  AND  SHOPS. 

The  mechanical  division  abandoned  Oorgona  shops  early  in  the 
fiscal  year,  and  transferred  durect  to  Balboa,  the  foundry  in  August, 
1913,  and  the  planing  mill  in  July,  1913.  The  other  shops  were 
transferred  to  Empire  temporarily  and  commencing  March  1,  1914, 
were  gradually  moved  to  Balboa.  At  the  close  of  the  fiscal  year 
practically  alf  machines  were  erected  in  their  permanent  locations 
and  in  operation.  A  few  machines  in  use  by  other  divisions  which 
are  not  available  for  transfer  at  the  present  time  remain  to  be  installed. 

Shops  office.— The  completion  of  the  shops  office  (building  No.  28). 
with  tne  exception  of  steel  framework,  which  is  already  erected,  ana 
the  cement  tde  roofing,  which  will  be  applied  by  the  mechanical 
division,  has  been  turned  over  to  the  supply  department. 

Although  very  little  work  has  been  done  on  the  design  of  the 
additional  builcfings,  there  will  be  required,  in  addition  to  the  28 
outlined  in  the  annual  report  for  the  year  1912-13,  building  No.  29 
to  house  air  compressors  for  the  shops  and  pumps  for  the  (Sy  dock, 
and  building  No.  30,  potash-vat  house. 

The  attached  table,  No.  8,  gives  the  floor  area  of  the  various 
buildings  and  shops  that  have  been  authorized  to  date. 

Con^cuis. — Contracts  for  equipment  for  the  Balboa  shops  were 
made  during  .the  year,  as  shown  in  the  attached  table,  No.  9. 

EguijmerU  installed. — As  the  greater  portion  of  equipment  in- 
stalled m  the  Balboa  shops  has  been  in  service  on  the  Isthmus  for  a 
number  of  years,  and  as  there  were  available  a  number  of  25*  cycle 
motoiiB  which  could  be  used  for  motorization  of  similar  machines, 
there  has  been  prepared  the  attached  table.  No.  10,  which  shows  the 
number  of  new  and  old  machines,  motois,  and  traveling  cranes 
installed  in  the  various  buildings. 

Surface  drainage. — ^The  elevation  adopted  for  the  shop  yard  was 

18  feet  above  sea  level.  The  greater  portion  of  the  origmal  surface 
was  from  2  to  6  or  8  feet  below  this.  The  yard  is  bein^  brought  up 
to  grade  by  dumping  spoil  in  the  lower  sections  ana  applying  a 
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surface  of  crushed  rock  covered  with  screenings.  This  arrangement 
affords  an  opportunity  for  rain  water  to  drain  off,  which  has  made 
imnecessary  the  installation  of  an  extended  system^  of  drainage  in 
the  open  portions  of  the  yard.  Aroimd  the  shops  buildings  trenches 
have  been  dug  under  the  eaves  in  which  ''blind"  tile  (&ains  have 
been  laid  and  covered  with  crushed  rock  with  no  surface  screenings. 
The  water  rapidly  settles  through  the  crushed  stone,  and  the  drainage 
thus  far  has  oeen  very  satisfactory.  At  the  present  time  the  drains 
discharge  into  the  diy-dock  excavation,  at  the  south,  and  back  of 
the  quay  wall,  on  the  north.  Eventually  it  is  intenaed  to  place  a 
sewer  at  the  ends  of  the  drains  running  south,  which  will  discharge 
into  the  harbor. 

Pipirtg. — ^The  installation  of  air,  oil,  steam,  water,  and  sewer 
piping  in  the  shop  tunnel  and  in  all  shop  buildings  was  practicallv 
completed  during  the  year.  Permanent  connections  for  idr,  oil, 
steam,  and  water  can  not  be  made,  however,  until  the  completion  of 
the  dry-dock  excavation  and  the  subsequent  filling  of  the  present 
incline  and  the  construction  of  the  permanent  air-<^ompressor  plant. 
In  the  shop  toilets  construction  work  has  been  held  up  due  to  the 
nondelivery  of  urinals,  closets,  washbasins,  etc.,  by  contractors. 
The  buildings  are  ready  for  the  installation  of  this  equipment  when 
it  is  receivea. 

Table  No.  1. — Showing  weight  of  steel,  date  of  acceptancef  and  contract  payments — 

Balboa  shop  buildings. 


BuOdingNo. 


land  XI. 

X2 

2 

8 

4 

6 

6X1 

6 

7 

8 

9 

10 

11 

12 

13 

14» 

16 

16 

17,18.... 
19,20.... 


21,22,23. 


24,261. 

26 

27 


Total. 


Total  steel 
erected. 


Pounds. 

1,840,661 

28,631 

813,844 

683,528 

1,121,964 

2,337,290 
92,975 
197,071 
627,935 
829,332 
142,033 

1,093,399 
244,576 

1,090,584 
61,277 


Date  of 
acceptance. 


315,267 
19.688 
42,834 
32,932 

94,757 


Feb.    21 

do... 

Feb.  25, 
Jan.  24, 
Feb.  14, 
Feb.  10, 

do... 

Feb.  22, 
Feb.  24, 

do... 

Feb.  11, 
Feb.  21, 
June  26, 
Jan.  10, 
Dec.    3, 


,1914 


1914 
1914 
1914 
1914 


1914 
1914 


} 


1914 
1914 
1913 
1914 
1913 


17,355 
29,496 


Jan.  23, 
Mar.  5, 
Oct.  27, 
Oct.  29, 

(....do... 
do... 
Nov.  6, 


1914 
1913 
1913 
1913 


1913 


Nov.  12, 
Dec.  31, 


1913 
1913 


Total  oan- 
tract  price. 


1 


170,844.43 

29,953.72 
20,993.64 
40,536.98 

86,459.33 

7,903.57 
22,389.88 
29,855.91 

5,371.08 
38,982.88 

8,560.16 
88,821.19 

2,185.82 

2,545.84 

11,034.34 

700.65 

1,534.82 

1,179.70 

8,804.14 

1,185.96 

720.14 

2,049.97 


11,657,429   427,203.00 


>  Erected  by  commission. 
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Tabui  No.  2,— Statement  of  the  total  amoutu  qf  tiU  ereetei  on  the  permanent  ehop 

buUdinge. 


Buflding  No. 


1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

12 

13 

16 

17,18 

19,30 

31,23,23... 

36 

27 

Total 


Standard 

redtite 

squares,  at 

813.35  per 


1005.08 

627.10 

361.70 

659.20 

676.05 

147.33 

535.00 

711.53 

100.50 

808.13 

681.84 

40.93 

11.96 

37.80 

36.30 

88.60 

15.00 

8.05 


6,441.18 


OnttartOo 
squares,  at 
$14.35  per 
square. 


157.90 


36.30 
45.40 


61.65 


301.15 


Ridge  roO 

(Imear 

feet),  at  56 

oentsper 

linear  not 


81,375.50 
878.00 
377.40 
377.40 
701.67 
358.34 
670.00 
838.00 
164.00 
1,133.30 
835.00 
180.50 

47.00 
104.00 

73.00 
365.00 

63.00 

83.00 


7,351.11 


Ribbed 

glasspieoes, 

at  93  cents 

each. 


3,875 
963 
850 

1,660 


344 
1,530 
1,586 


875 


24 

16 

60 

13 

6 


11,188 


Total  oott 


817,440.17 

8,086.64 

6,336.79 

10,486.96 

10,363.43 

3,331.18 

9,396.00 

12,010.60 

1,641.06 

13,402.04 

8,707.38 

76a  85 

184.32 

580.36 

408.96 

1,870.00 

260.44 

129.84 


102,659.08 


Tablb  No.  2,— Statement  of  the  total  amount  of  roof  tUe  manvfactwred  by  the  American 

Cement  TUe  Co, 


Standard,  special 
and  glass  tile. 

QjttertUe. 

Ridge  roU. 

Ribbed  glass. 

Item. 

Number 

of 
squares. 

Price 

per 

sq-iare. 

Num- 
ber of 
squares. 

Price 
per 

square. 

Number 

of  linear 

feet 

Price 

per 

linear 

foot 

Pieces. 

Price 
gCSL 

Total 
cost 

Erected  on  permanent 
shop    b  lildinga    at 

Panama  Railroad' piuh* 

Sanger  station 

Piershed 

6,441.18 

123.00 
1,636.64 

113.25 

ia25 
a225 

201.15 

814.25 

7,851.11 

463.00 
8, 57a  00 

8a55 

.65 

.496 

11,188 

........ 

oaoB 

8102, 66a  96 

l,6ia40 

19,284.04 

872.00 

238.70 
3a76 

iai25 
iai36 

Fortiflcatlons. 

Biiildincs  to  be  erected 
and  stock  forrepairs*. 

767.72 

1    ao8 

ia25 
ia26 

1,734.00 
12.00 

.66 
.65 

2,m 

/       80 
\       77 

.837 

.93 

.837 

11,087.37 
1         223L77 

Breakttce  ass  uned  by 
The  Panama  Canal. . 

Qimnd  total 

8, 98a  62 

476.60 

13, 12a  11 

14,007 

185,141.66 

I  Indudes  buildings  Nos.  14, 34, 25, 28, 28, 8a 

Tablb  No.  Z.-StiUement  of  the  total  amount  of  Barrett  specyfieation  roofing  erected  in 

permanent  shop  buildingi. 
Building  No.—  Squarse. 

1 60.83 

7 35.01 

8 46.40 

10 61.66 

11 84.66 

16 812.00 


Totd : 

MoB^— Ona  iQiiva  •qoals  100  square  feet 


699.46 
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Table  No.  4. — Showing  honepower  of  moton  and  their  dianbution  in  Balboa  Aop 

buiidingB, 


BoildlDg 
No. 

Cniwa 

Altflniating  eoimt 

Dlraot  cmmt 

Totid 
altar- 

droait. 

Oroaps. 

TiHliYldiiaL 

(indivldiial). 

Num- 
ber. 

Total 
bono 
power. 

Num- 
bv. 

Total 
hono> 
power. 

Num- 
ber. 

'Saab- 
poww. 

horao- 

powcr. 

1 

1 
2 

3 

4 
16 

1 

83 
202} 

21 
2 

266 

40 

18 
7 
4 

22 

143 

127} 

80 

218 

28 

801} 

W6* 

2 

2 

1 
5 
7 

30 

71 
77 
93} 

868 

83 

30 

2 

2 

84 

16 

8 

3 

23 

1 

6 

7 

6 

875} 

639 

60 

704 
206} 

15 
86 

266} 

15 

87 

52 

2»000 

806 

3 

8 

5 

28 

7 
2 

S» 

w« 

4 

12 
10 

7 

193 

1 
8 
1 
1 
2 

4 

10 

1 

193 

478 

Extonsion  of  4. . . 

15 
0 

3 

OS 

2,000 

Total 

861} 

4,9101 

Table  No.  5. — Showing  number  and  nze  of  lights  in  Balboa  shop  buildings. 


Loeatkm. 


BnUdiiigNo.l: 

600  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  watt 

260  waU 

150  watt 

100  watt 

100  waU 

100  watt 

70  plcig  roc^tacles. 
Boliaing  No.  2: 

800  watt 

260  watt 

250  watt 

280  watt 

100  watt 

100  watt 

24  plug  receptacles,  2  panel  switch- 

boards. 
Bnlldtaig  No.  8: 

500  watt 

280  watt 

100  watt 

280  waU 

18  plug  reofptacles. 
Bnlldbig  No.  4- 

600  watt 

280  watt 

280  watt 

260  watt 

260  watt 

100  watt 

100  watt 

87  ping  receptacles,  2  panel  switch- 
boards. 
Building  No.  5* 

lOOwmtt 

100  watt 


92 
96 
17 
34 
22 
54 
12 
16 
17 

4 
11 
42 

6 
86 

4 


82 
42 
16 
6 
2 
16 


19 

10 

2 

4 


48 
120 
82 
16 
10 
2 
19 


120 
126 


High-section  trass. 

Lean-to  and  saw-tooth  trass. 

Between  main  columns  next  lean-to. 

Between  main  columns  next  saw  tooth. 

Crane  girders,  tool  room. 

Columns,  hign-seotion. 

Between  columns  section,  west  side. 

Lean-to  columns. 

Between  lean-to  columns. 

Transfer  pit. 

End  trasses. 

Tool  shop. 

Low  ceiuns,  repair  rooms. 

Bench  lights. 

Offices. 


High-eection  truss. 

Lean-to  truss. 

Kain  columns,  next  lean-to. 

End  trusses. 

Offices. 

Bench  lis^ts. 


Center  truss. 
Crane  extensions. 
Transformer  room. 
Columns  between  raclo. 


Center  truss. 
Lean-to  truss. 
Kain  columns. 
Bide  columns. 
End  trusses. 
Offices. 
Benoh  lights. 


Celling,  first  floor. 
TrusMs,  seoond  floor. 
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Tablb  No.  b.—Shotoing  number  andnu  oflightt  in  Balboa  shop  &uiWn^«~Continaed. 


Locstloo. 


/ 


Bnlldiiig  No.  6: 

UOwatt 

150  watt 

IfiOWBtt 

100  waU 

5  pkag  r6oq>tacl«8,  14  heater  reoep- 

Bnfldlng  No.  7: 

nOwaU 

UOwaU 

IWwatt 

UOwatt 

150  watt 

00  watt 

00  watt 

2S  plug  receptacles,  3  snap  switches. 
BoUdlog  No.  8: 

260  watt 

360  watt 

260  watt 

260  watt 

100  watt 

100  watt 

20  plug  receptacles. 
BiiUdi]EigNo.1i: 

260  watt 

260  watt 

4  plug  receptacles. 
Bafldii«  No:  10- 

260  watt 

260  watt 

00  watt 

00  watt 

i  plug  receptacles,  5  snap  switches. 
BuOdlng  No.  11: 

100  watt 

60  plug  receptacles. 
BiiUaiDgNo.l2: 

600  watt 

260  watt 

Ifawatt 

100  watt 

260  watt 

260  watt 

100  watt 

260  watt 

100  watt 

lOOwattt 

10  ptog  receptarles. 
BuUaIng  No.  13,  none. 
Bonding  No.  14: 

260  watt 

260  watt 

Building  Na  16: 

250  watt 

160  watt 

00  watt 

SI  plug  receptacles. 
BiiDdtaigNo.10: 

100  watt 

100  watt 

Oplug  receptaclee. 
Buddings  Nos.  17  and  18  (each): 

00  watt 

Inapswltdi. 
BuOdings  Ncs.  10  and  20  (each): 

00  watt 

1  Miapswltfdi. 

BoDdlagi  Nos.  21,  22, 28  (each): 

00  watt 

2  oiap  iwftches. 

BnOdlnp  Nos.  24  and  26  (each): 

00  watt 

t  MMip  swftehsi. 
BoOding  No.  20L  flfst  and  second  flooca 
(•Mh): 

100  watt 

00  watt 

OOwmtt  (4  lint  floor,  2  second  floor). 

00  watt,  third  floor 

100  w^ 

00  watt 

00  watt 

OOwmtt 


24 

83 

14 

1 


28 
28 
00 
8 
4 
4 
8 


144 

24 

30 

24 

2 

0 


14 
4 


18 
2 
4 
4 


80 


81 

28 
4 
2 

83 
0 
2 

12 
4 

10 
1 


7 
8 

48 

12 

0 


0 
1 


12 


Cmttt  line  bolldlnf  between  trusses. 
Eave  strut,  south  side  and  north  side. 
Eave  strut,  north  side,  east  half. 
OlSoe. 


Center  line  of  trusses,  hi^  section. 
Bottom  of  lattice  truss. 
Eave  strut  between  trusses. 

Bottom  chord,  end 

Sides  of  office,  outside. 
Tool  room. 
Office,  inside. 


Lower  chord,  main  trusses. 

Lower  chords,  dropped  below  diafting. 

Lower  chords,  dropped  below  knee  brsoa. 

Bench  lights. 

Office. 

Toolroom. 


Underside 

End  trusses,  galy.  room. 


Lower  chords,  roof  trusses. 
On  braced  struts  at  dry  room. 
Foundry  supply  room  ceiling. 
I>ry  room  CMung. 


(Celling  and  roof  beams. 


Outer  truss. 

Lean-to  truss. 

Lean-to  truss,  charging  floor  and  blower  room. 

Between  furnace  and  oven. 

Face  main  colunms. 

End  trusses. 

Office. 

Over  crane  runway  lean-tow 

Sandblast  room,  special. 

Bench  lights. 

Outside  Dlower  room. 


Lower  chord  trusses. 
End  and  side  of  strut 

Roof  beams,  roundhouse. 
Roof  beams,  machinery  rooo. 
OiDoe  and  tool  room. 


Roof 
Oxygen  room. 

On  wood  strtngeia  between  trusseiu 

Da 

Da 

Da 


Cefllngi,  offleei,  Tanlts,  eta 
Toilets,  genenL 
Prirate  taitoti,  dosats,  eta 
Porch  oeiUnga 
rofltnpi^  flfficss,  closets,  ota 
Toilets,  geoerU. 
ToOots,  prfrata 
Penh  oaUlngB. 
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Tablb  No.  ^.-—Showing  ealeulated  illumination  in  Balboa  $hop  building9. 


Bunding 
No. 


Dimaosloiiis. 


Floor 
space. 


WattB. 


Watts 
per 

square 
foot 


Foot 
can- 
dies. 


Ln- 
meiis 

per 
watt. 


3. 

4. 

6. 


6. 
7, 
8. 


10. 
11. 

12. 


13... 
14... 
15... 
18... 
17-25 
26... 
27... 
28... 


Machine  shop 

Tool  department 

Erecth^shop 

Forge  shop 

Pipe,  tin,  and  ooppv 
shoo. 

Machine  shop 

BteelstOTage 

Boiler  shop 

Oeneral  storage: 

First  floor 

Second  floor 

PaintShop 

Car  shop 

Phudngmm 

Qalvanktng  plant: 

Plating  and  grind- 
ing roouL 

Galvanising  room.. 
Lnmber   and   equip- 
ment shed. 
Pattern  storage: 

First  floor 

Second  floor 

Foundry: 

Main  molding  floor. 

Brass  molding 
floor  and  oore 
room. 

Chipping  and 
cleaning  room. 

Supply  bins, etc... 

Coke  shed 

Boiler  house 

Roundhouse 

Qas  house 

ToUets 

Paint  house 

Sand  house 

Office  building 


180' 6"  by  368' 8". 
68'  6"  by  104'  6*". 
68'  6"  by  263'  if" 
89*  1"  by  179' 
89'  1"  by  179* 


60'  4"  by  84'  10".. 
60'  4"  by  274'  7".. 
129' 0"  by  968' 8". 


118' 8"  by  400*  8 


4t 


49'  84"  by  252^  lU 
122*  4"  by  817'  v' 
121' 4"  by  400' 6". 


39*  4J"  by  61'  8". 


89*  44"  by  86'  8".. 
122*  4"  by  640'  0", 


68'  8"  by  119'  10". 
68'  8"  by  119'  10", 


61'  2"  by  316'  6". 
28'  6"  by  136'  9". 


28'  6"  by  179*  9". 


28' 6"  by  816' 6".. 
18'  6"  by  167'  10". 
49'  4"  by  49'  10".. 
76'  9"  by  418'  6".. 
41' U"  by  22' 0".. 


'/ 


48'  24"  by  22'  6' 
27'  O''  by  19'  0". 
117'  10"  by  79'  6 


n 


46,806 
6,174 
14,808 
16,964 
15,964 

4,270 
13,821 
46,268 

47,496 
46,734 
12,670 
38,790 
48,580 

2,412 

8,413 
67,160 


7,030 
6,973 

19,360 
3,886 


6,108 

8,094 

8,104 

2,460 

>  25, 390 

904 

10,864 

1,065 

613 

27,624 


79,100 
13,825 
27,500 
12,600 
16,750 

6,000 

6,000 

68,400 

12,000 
12,600 
10,750 
29,000 
66,000 

2,000 

2,500 
6,000 


1,600 
1,500 

22,000 
4,250 


8,260 
8.850 


1.69 
2.24 
1.85 
.78 
1.06 

1.41 

.36 

1.48 


.26 

.86 

.76 

L16 


.73 
.08 


.21 
.21 

1.14 
1.1 


.64 
.43 


7.60 
8.37 
7.76 
2.80 
4.60 

6.20 
1.60 
6.10 

1.30 
1.30 

4.02 
6.67 

8.48 

2.85 
.81 


.90 
.90 

4.63 
3.01 


2.48 
1.80 


4.40 

3.74 
4.20 
3.60 
4.30 

4.42 
4.17 
4.12 

6.20 
6.00 
4.66 
6.33 
6.80 

4.10 

8.80 
8.88 


4.20 
4.20 

4.10 
2.74 


8.00 
4.20 


2,250 

.91 

14,160 

.56 

700 

.70 

4,660 

.42 

480 

.44 

300 

.68 

27,480 

1.00 

3.44 
>2.80 
•3.0S 

2.19 

2.19 
*2.03 

6.02 


8.80 
>3.00 
•4.00 

6.20 

6.20 
■3.60 

6.02 


Grand  total  and 


654,242 


445,205 


.80 


1  No  lights. 


Approidmate. 


•Estimated. 


Table  No.  7. — Showing  per  cent  completion  of  ekctrieal  installation$,  Balboa  kkops 

buildings,  on  June  SO,  1914- 


Building. 
No. 

Power  dis- 
tribution. 

Motorlia- 
tion. 

Hhunloa- 
tion. 

1 

Percent. 
90 
98 
80 
95 

Pereeitf. 
90 
96 
98 
95 

Percent. 
06 

2 

06 

8 

08 

4 

08 

5 

6 

10 
10 
08 
80 

90 
90 
98 
80 

06 

7 

06 

8 

06 

9 , 

80 

10 

11 

12 

40 

06 

00 

18 

14 

16 

90 
96 

100 
06 

06 

16 

08 

17  to  23 

06 

24  and  25  i ; 

86 

06 

27 

06 

28 

90 

■  Noteraoted. 
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Tablb  No.  8. — Showing  the  floor  arm,  in  tquarefeetf  of  ths  varioui  departmentt  of  the 

permanent  shop  buudinge. 


Band- 
ing 
No. 


I.  Shops: 

i.  Tool  department 

3.  Erecttng  shop.* ••. 

5.  Ifachlneshop 

4.  Forgeshop 

6.  Pipe,  Un,  and  ooppsr  shop 

6.  Boiler  and  shipfltter  shop. 

7.  Planfaig   mQl,  carpenter 

and  pattern  shop. 

8.  Founory  (brass,  iron,  and 

steel). 

9.  Patntdiop 

10.  Paint  mUing  and  storage. 
U.  Car  shop 

12.  Oalvanuinff,       bofflng, 
ptading,  and  plating. 

13.  Oxy-aoetylene 

n.  Storehouses: 

Qeneral,  first  floor 

Do 


3.  Steel,  iron,  and  pipe  stor- 
age. 

8.  Lnmber  and  eqaipment. 
foundry,  sappUes,  ana 
dry  kflins. 


4.  Patterns. 


6.  Coke, 
e.  Sand  bins. 


III.  HostUng  locomotives: 

1.  Roundhoose 

2.  Sand  house 

IV.  Office 


V.  Tofletsii 

1.  Seven  toOetrooms  for  gold 
employees. 

3.  Seven  toilet  rooms  for  sil- 
ver employees. 

VI.  Power: 

1.  Boiler  house 

3.  Compressor   and    pump 

house. 
S.  Potash  vat  buildhig , 


Total. 


1 
1 
1 
2 
2 
4 
8 

12 

e 

26 
7 
9 

16 

6 
6 

8 

10 


11 

13 
12 

15 
27 
28 


Dimensfons. 


,  17  to 
25  Inc. 


14 

29 


80 


58'  6"  by  105'  6*".. 
58'  6"  by  263'  ij".. 
130'  6"  by  358'  8".. 
8^  1"  by  274'  1"... 
80' 1"  by  84' 4"... 
129' 0"  by  858' 8". 
121'  4"  by  400'  5". 


L" 


118*  0"  by  316'  6",  minus  4,117 

for  sand  bins. 
49'  8^"  by  253'  111' 
22' V' by  48' 24".. 
122'  4"  by  317'  1".. 
39'  44"  by  147'  11" 


22'0"by41'lJ" 

1118' 8"  by  400' 4" 
118'  8"  by  400^  3".  minus 
openings  19'  34"  by  19*  9" 


Ground 

floor 

area  in 

square 

feet. 


two 


50' 4"  by  359' 5' 
122' 4"  by  549' 0". 


fFirst  floor,58'  8"by  IW  10".... 
{Second  floor.  58*  r'^by  119'  10", 
I    ratous  7' 2^^' by  7' 10". 

18' 6"  by  167' 10" 

27'  4J"  by  143'  84" 


15  stalls 

19' 0"  by  27' 0" 

Each  floor  60'  10"  by  117'  4",  and 
2  wings  33'  11"  by  47'  10"  each. 

f5  at  22*0"  by  48' 4" 

2  at  22' 0"  by  23' 74" 

5  at  22*  0"  by  31' y'' 

2  at  22' 0"  by  23' 74" 


49' 4"  by  49' 10" 

50'  by  241'  and  1  wing  20'  by  40' 

2". 
20'by20' 


6,175 
14,808 
46,806 
24,416 

7,513 
46,268 
48,580 

33,230 

12,570 
1,085 

88,700 
5,825 

904 

47,406 
46,734 

18,090 

67,160 


7,029 
6,973 

3,104 
8,934 

25,890 

513 

9,208 


Num- 
ber of 
floors. 


1 


1 


2,460 
12,850 


\ 


1 
1 

1 
1 
3 


Total 
floor 
in 


square 
feet 


4,174 
14,808 
46,806 
24,416 

7,513 
46,268 
48,580 

34,508 

13,570 
1,085 

38,700 
5,825 

904 


94,280 
18,090 
67,160 

14,002 

3,104 
8,934 

35,390 

513 

37,624 

5,285 
1,038 
8,493 
1,038 

3,460 

13,860 


566,458 


1  In  9  bnfldlnga. 

Table  No.  d.—Shotn7ig  eontraete  placed  during  fleeal  year  for  material  for  permanent 

shope. 


ICateriaL 


Auto  starters.. 

IndncUon  motors,  auto  starters,  oil 
swttcbes. 

Forging  press 

Sxteosion  planer 

Locks,  handles,  hinges 

Bolts,  hooks,  pivots 

Bolts. 


Hetallath. 
wysveu-i 


-wire  reinforcing  material 

Pipe 

Turntable 

Btasl  for  pattern  racks,  angles,  gussets. 


partitton. 

Clolb  piiiloDa 

Tianstormers 

Pillar  cranes 

03399"*— 14- 


Contractor. 


Oeneral  Electrfc  Co. 
do 


Bethlehem  Steel  Co 

Detrfck  A  Harvey 

Kraemer  A  Duehring 

Russell  A  Erwin  ICanufeoturing  Co. 

Rudolph  A  West  Co 

PennlfeUlCo 

United  States  Steel  ProducU  Co.. . , 

do 

.....do 

J.  B.  KendaUCo 

Oliver  Iron  A  Steel  Co 

Western  Fence  4r  Wire  Goods  Co. . 

Oeneral  Electric  Co 

AlUs^^halroera  Co 

Whiting  Foundry  Bqulpment  Co. . 


Price. 


8332.48 
24,902.50 

11,340.00 
36,281.00 

886.60 

1,079.63 

93.26 

866.67 

920.38 
4,252.50 
5.411.00 
8,806.00 

183.36 
6,063.08 

186.00 
8,890.00 
8,730.00 


12 
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Tablb  No.  9.^Showing  amtraeta  placed  during  fiical  year  far  maurialfor  permanent 

ihopi — Continued . 


llaterlAL 


Slate  stalls 

Steel  rolUug  doors. 


Pipe  and  fittings. 


Stniotural  steel. 


Transformers  and  other  electrical  mate- 
rial  


Reinforcement,  with  necessary  dips, 

shear,  punch. 
Truck  wheels  for  2-ton  crane,  bushings, 

gears,  eto. 

Pyrometers,  rivet  heaters,  fumaofls 


Qasoline-hnming  outfit. . 
Galvanised  metal  caging. 

Lavatories 


Ladle  heater. 


Lumber. 


Pneumatic  riveter 

Cloth  pinions  (13) 

Oxy-acetylene  apparatus. 

Redwood 


Railing  fittings  for  building  fi. 

Plate-lifting  clamps 

Cable 

6,000  feet  pipe,  black,  1  foot . . . 


Contractor. 


Steel  rolling  doors  for  side  and  ends  of 
buildings. 

Fire  doors 

Wiremesh,galvaniced  woven-wiredoth. 


Couplings,  circuit  boxes,  pull  boxes, 
switchboard,  cable,  plugs,  conduit, 
ate. 


Transformers,  switchboard,  cable  con- 
duit, eto. 


Time  clocks 

Dry-kiln  equipment 

Qalvanizinjr  furnace  and  pots. 

Cloth  pinions  (21) 

P^  clamps 


Electrical  material  for  building  5. 


Air  compressors 

Lockers 

Swing  saw , 

Electric  welding  outfit . 
Steel  shafting 


J.  H.  Leonard  A  Co 

Jas.  H.  Wilson  Hanulscturing  Co 

The  Casey  Hedges  Co 

Manhattan  Supplv  Co 

Unfon  Foundry  Co 

F.  N.  DuBois  dk  Co 

The  Phillip  Carey  Co 

Akron  If  etallic  C^ket  Co 

Nason  Manufscturing  Co 

^Naylor&Co 

RhietrConley  Manufuturhig  Co 

Standard  Underground  Co 

Westinghouse  Eleotrkial  and  Manufscturhig  Co. 

NaUonal  Electrfoal  Supply  Co 

Carroll  Electric  Co 

General  Electric  Co 

Penn  Metal  Co 


Cleveland  Crane  A  EngJneeriog  Co. 


S.H.Stupakofr , 

Tate,  Jones  Co 

American  Shop  Equipment  Co.. , 

W.S.  Rockwell  Co 

TheMadeodCo 

MitcheU-Tappen  Co 

/F.  N.  DuBois  Co 

\The  Manhattan  Supply  Co 

Jas.  G.  Wilson  Manufacturing  Co. 


Kinnear  Manufacturing  Co 

Cltaiton  Wire  Cloth  Co 

/Crane  Co 

Baseler  &  Heineker 

General  Electric  Co 

Natfonal  India  Rubber  Co 

Electrical  Appliance  Co 

National  Electric  Supply  Co 

iHabirshawWireCo 

Tropenas  Converter  Co 

Robinson  Lum  ber  Co 

D.  L.  Gillespie  &  Co 

J.  G.  Rainwater  Lumber  (3o 

1  Sugar  Pine  Lumber  Co 
GTEliasd^Bro 
J.  W.Hyde  Co 

Bethlehem  Steel  Co 

General  Electric  Co 

The  Oxy-Acetylene  Appliance  Co 

/Hammond  Lumber  Co 

\W.R.  Graced  Co 

Crane  Co 

W.E.VoU 

General  Electric  Co 

Youngstown  Sheet  &  Tube  Co 

Crouse  Hinds  Co 

National  Electric  Supply  Co 

National  India  Rubber  Co 

General  Electric  Co 

Crane  Co 

F.BisseUCo 

Wheeler-Crocker  Co 

Geo.  C.  Moon  Co 

Standard  Undert^ound  Cable  Co , 

Carroll  Electric  Co 

Alpha  Electric  Supply  Co 

International  Time  Record  Co 

B.  F.  Sturtevant  Co , 

American  Shop  Equipment  Co 

General  Electric  Co 

Jas.  B.  Clow  dit  Sons 

(General  Electric  Co 

F.  Bissell&Co 

H.  Krants  Manufacturing  Co 

National  Electrical  Supply  Co ^ 

United  SUtes  Steel  Products  Co 

Westinghouse  Electric  &  Manufacturing  Co. 

IngersoU-Rand  Go 

Bemsteign  Manuftoturing  Co 

J.  A.  Fay  ^  EganCo , 

C.  AC.  Electric  dt  Manufacturing  Co 

Chas.  Bond  Go 


Price. 


17,300.76 

27,960.00 

88L21 

65L62 

145.57 

220.58 

435.23 

15.24 

156.00 

6,021.00 

31,059.43 

507.30 

5,687.25 

903.00 

4,099.iK 

24,132.10 

1,400.00 

160.00 

1,153.00 

725.00 

2,556.00 

13,576.00 

150.00 

494.53 

6,35L74 

109.87 

16,942.00 

446.00 

529.64 

22.35 

462.00 

3,902.13 
82L03 
151.80 
489.11 
384.67 
200.00 

3,928.33 
613.18 

4,053.66 
558.40 
7.'il.  76 
684.58 

3,300.00 
144.30 
343.00 

5,437.50 

10,794.16 

12L12 

130.00 

19,732.48 

6,000.00 
540.10 

1,479.08 

4.182.77 

24,278.75 

124.50 

605.06 

1,613.00 
060.00 
265.70 
181.99 
398.20 

5,076.50 

3,588.20 

1,549.10 
340.50 
115.56 
540.00 
108.50 
72.00 
430.00 
416.53 
412.64 
46,892.00 

3,712.70 
224.00 

3,500.00 
679.74 
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Table  No.  9. — Showing  contraeU  placed  during  JUcal  year  for  material  for  permanent 

shape — Continued . 


ICaterial. 


Comtnetor. 


Prloe. 


Vault  doora .' 

Poltoys 

Electrical  material,  panel  boxes,  service 
panels 

Channels,  pipe  supports. 

Sandblast  outfit 


Locks,  bandies,  etc. 


Electrical  equipment. 


Eleratora 

Cloth  pinions  hS) 

Operating  device  for  pivoted  sash . 


Electrical  material. 


Closet  and  urinal  stalls .. . 

3  induction  motors 

3  exhausters 

Bending  roll,  tinsmith's. . 

Transfer  ear 

48  end-piling  trucks 

3  doth  pinions 

Movable  metal  louvers. . . 

Steel  rolling  doors 

Linoleum 

Paint,  filler 

Shavings  exhaust  system. 
2  refuse  collectors 


Cloth  pinions  (2) 

SftOmaker's  sewing  machine  and  motors. 
Woodworking  shaper 

Pipe  fittings 

Belting 

Tees,  angles 

Total 


York  Safe  Co 

The  Fairbanks  Co 

f  Krants  ManufBoturing  Co 

{National  Electrical  Supply  Co 

[General  Electric  Co 

united  SUtes  Steel  Products  Co 

American  Diamond  Blast  Co , 

Rudolph  d^  West  Co 

RusseuA  Erwin  Manufacturing  Co , 

Kraemer&  Duehrlng 

Qeneral  Electric  Co 

National  Electrical  Supplv  Co 

Westinghouse  Electric  &  Manufiicturing  Co. 

Sprague  Electric  Works 

Crane  Co *... 

Otis  Elevator  Co 

General  Electric  Co 

Lord&Bumham , 

f  General  Electric  Co 

Sprague  Electric  Works 

National  India  Rubber  Co 

Standard  Underground  Cable  Co 

Western  Electric  Co 

National  Electrical  Supply  Co 

Crane  Co 

J.  H.  Leonard  &  Co , 

General  Electric  Co 

Snyder  ARaub 

D.H.StollCo 

Atlas  Car  &  Manufacturing  Co 

Morton  Dry  Kiln  Co 

General  Electric  Co 

Mesker  Bros.  Ironworks 

Jas.  G.  WUson  Manufacturing  Co 

John  Wanunaker 

TochBros 

B.  F.  Sturtevant  Co 

Not  let  yet 

General  Electric  Co 

Not  let  yet 

do. 

IThe  Youngstown  Sheet  A  Tube  Co. 
The  Manhattan  Supply  Co. 
Crane  Co. 
R.  &  J.  Dick. 
/R.  C.  Hoffman. 
\Belmont  Iron  Works. 


$362.00 

131.43 

240.00 

1,020.87 

fi09.40 

3,761.22 

610.00 

16.66 

55.68 

30.26 

1,067.20 

734.88 

1,975.00 

601.99 

7.65 

8,860.00 

277.95 

2,466.00 

1,02LOO 

268.66 

479.48 

395.75 

202.92 

210.65 

20.03 

1,340.00 

1,034.00 

212.00 

620.00 

55.00 

184.32 

12.30 

54,600.00 

23,567.08 

l,n7.00 

1,805.00 

6,516.00 


6a  00 


239.27 
989.18 
639.43 
4,262.00 
76.37 
255.84 


544,034.43 


Table  No.  10. — Showing  old  and  new  equipment  installed  in  Balboa  shops. 

INSTALLATION  OF  MACHINES  AND  MOTORS. 


Building. 

Motors. 

Machines. 

Old. 

New. 

Total. 

Old. 

New. 

TotaL 

I 

16 
5 
4 

13 

62 

4 

ii* 

2 

1 

28 

1 
8 

7 

1 

i' 

1 
1 

67 
• 
4 

24 
2 
4 

37 
7 
3 

18 
1 
1 
2 
6 
1 
1 

155 

46 

4 

33 

6 

2 

8* 

160 

a 

47 

3 

4 

4 

36 

S;:::;;:...:.: 

7 

3 

14 

6 

6 
66 

8 

24* 

8 
2 
2 

i* 

r 

4 
3 
7 

r 

3 

i* 

6 

s 

66 

9 

12 

10 

3 

12 

11 

31 

lA 

8 

10 

1 
2 

2 

28 

8 

30 

3 

TnnaffT  table 

1 

Tiuntable 

1 

" 

Total. 

74 

112 

186 

862 

80 

883 
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Tablb  No.  I0.--^homng  old  and  new  eguipnent  instaUed  in  Balboa  t^pt— Oontixiaed 

TRAVELma  CRANE& 


Building. 

UdUn, 

liaclilxMt. 

Old. 

New. 

Total. 

Old. 

New. 

Total. 

1 

11 
8 
6 
7 
8 

10 

11 
10 

2* 

i" 

2 

3 
1 

'""'i' 

i* 

3 

2 

1 

8 

3 

4 

3 

g      

1 

13 , 

8 

Total. 

40 

40 

6 

7 

18 

COALING  PLANTS,  DBY-DOOKS,  FLOATING  0BANE8,  AND  RADIO  STATIONS. 

Design. — Design  and  office  work  in  connection  with  the  drv-docks, 
coaling  plants,  and  jQoating  cranes  has  been  in  immediate  charge  of 
Civil  Engineer  F.  H.  Cooke,  United  States  Navy,  with  a  force  of 
engineers,  draftsmen,  and  assistants  numbering  18  at  the  end  of 
the  fiscal  year. 

Codling  plarUs. — As  stated  in  the  last  annual  report,  proposals 
under  circular  763  were  opened  in  the  Washington  office  June  14, 
1913,  and  were  received  on  the  Isthmus  for  canvass  just  prior  to  the 
close  of  the  fiscal  year  1913.  These  proDOsals  were  accompanied  by 
plans,  specifications,  and  other  data.  The  five  proposals  received 
are  listed  below: 


Bidder. 

Cristobal 
only. 

Balboa  only, 
plan"N.* 

Both  com- 
plete. 

Time  of 

deUvery 

(months). 

David  Dnncan,  17  Battery  Place,  New  York  Citj. . 
Hunt  CoDStniction  Co.,  45  Broadway,  New  York... 
AnniRtiiii  BmfUi.  Bavonne.  N.  J,....,..^^.^,^.^,.^ 

$2,121,660 

2,111,813 

1,413,689 

2,813,760 

960,260 

$1,140,830 
1,361,285 

901,373 
1,581,000 

631,131 

$3,262,«K) 
8,350,497 
2,300,000 
8,894,750 
1,573.390 

18 
18 
86 

W.  X..  Bull,  jr.  (Inc.).  135  Front  Street,  New  York. . 
WeUman-Seaver-liorsan  Co..  Cleyeland,  Ohio 

22 
18 

The  circular  specified  general  requirements  only,  and  the  proposals 
were  therefore  in  the  nature  of  competitive  designs.  ^  Altnough  at 
least  two  general  arrangements  were  permitted  by  the  circular  for  the 
Cristobal  plant,  all  the  submitted  designs  were  based  on  the  same 
general  layout,  this  consisting  essentially  of  a  pier  structure  inclosing 
me  coal  pile,  the  long  sides  of  the  pier  being  parallel  to  each  other 
and  affording  support  for  the  unloadmg,  stocku^  and  reclaiming,  and 
reloading  umts,  cieep  water  being  provided  on  two  sides  and  at  one 
end  of  the  pier  structure.  At  Balboa,  circular  763  admitted  propo- 
sals on  two  general  designs,  one  known  as  ^'N,"  based  on  the  provi- 
sion of  entirely  new  machinery  throughout,  the  other  known  as  *'0/' 
based  on  the  utilization  of  the  four  berm  cranes  which  were  used  for 
mixing  and  placing  concrete  at  the  Pedro  Miguel  and  Miraflores 
Locks.  There  were  19  items  listed  in  the  circular  whereby  the  work 
might  be  subdivided  if  advantageous;  but  for  convenience  as  a  gen- 
erfd  indication  of  the  prices  received,  the  bids  for  Cristobal  only,  for 
Balboa  plan ' 'N''  only,  and  for  both  complete  are  shown  above.    But 
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one  bidder,  Augustus  Smith,  submitted  a  proposal  under  plan  ''O/' 
his  bid  being  $570,000  for  this  design,  time  of  completion,  both  plants, 
with  plan  O"  Balboa,  34  montns.  The  storage  capacities  of  the 
plants  as  contemplated  by  circular  763  were  as  shown  in  tiie  following 
table: 


Wet 

Nomialdry.... 
EmersBDoy  dry 

Total.... 


Cristobal 


TofU. 
125,000 
121,000 
62,800 


288,800 


Balboa. 


Plan  "O." 


Tont, 

100,000 
80,000 
30,000 


210,000 


Plan"N." 


Tons. 
76,000 
00,000 
25,000 


160,000 


The  fofegdng  is  baasd  on  short  tons  of  2,000  poonds,  or  40  cubic  feet. 

The  general  plans  accompanying  circular  763  permitted  enlarge- 
ments of  both  plants. 

The  proposals  submitted  were  thoroughly  compared,  there  bems 
taken  mto  account  not  only  the  cost  of  purchase,  operation,  and 
maintenance  of  the  coal-handling  machinery  proper,  together  with 
the  individual  and  combined  capacities  of  the  various  imits,  but  also 
the  cost  of  the  necessary  substructures,  and  cost  and  amount  of 
increase  in  storage  capacity  possible,  the  necessity  for  increase  having 
become  apparent  during  the  period  between  the  preparation  of  the 
circular  and  the  receipt  of  proposals  thereunder.  As  the  result  of  the 
study  and  comparison  of  the  proposals,  the  following  awards  were 
made,  and  two  contracts,  each  dated  August  19,  1913,  were  entered 
into  for  the  prosecution  of  the  work  embraced  thereunder,  this  work 
being  the  designing,  fabrication,  delivery,  and  erection,  each  at  its 
proper  location  at  Cristobal  and  Balboa  on  substructures  and  founda- 
tions to  be  designed  and  furnished  by  the  Government,  of  handling 
machinery  and  accessories  for  coaling  plants,  complete  in  all  respects, 
ready  for  operation: 

Augustus  Smith — Delivery  for  Cristobal  plant  to  commence  on  or  before 

Feb.  19,  1914,  and  to  oe  completed  on  or  before  Aug.  19,  1915; 

deUverv  for  Balboa  plant  to  commence  on  or  before  Feb.  19,  1914, 

and  to  be  completed  on  or  before  Au^.  19,  1916: 

2  duplex  stocking  and  reclaiming  bridges,  for  the  Cristobal  plant 

only 1425,068.00 

6  reloaders,  4  for  the  Cristobal  plant  and  2  for  the  Balboa  plant 266, 911. 00 

2  conveying  03r8tem8  and  power  substations,  each  complete  with  all 
accessories,  including  wharf  bunker;  1  for  Cristobal  plant  and  1 
for  the  Balboa  plant 654,513.00 

Total  contract  price 1,347,392.00 

Hunt  Construction  Co.^Erection  of  towers  at  Cristobal  to  begin  on  or 
before  Sept.  19, 1914,  and  to  be  completed  on  or  before  Aug.  19, 1915; 
erection  of  towers  at  Balboa  shall  begin  Mar.  19,  1915,  and  be  com- 
pleted on  or  before  Feb.  19, 1916: 
6  unloader  towers,  4  for  the  Cristobal  plant  and  2  for  the  Balboa 
plant 485,736.00 

These  contracts  were  entered  into  with  the  understanding  that  the 
Cristobal  plant  would  be  enlarged  by  increasing  its  leneth  to  1,700 
feet  and  its  width  to  308  feet,  while  the  length  of  the  Balboa  plant 
was  increased  to  800  feet,  the  width  remaining  the  same.    The  latter 


182 


THE  PANAMA  CANAL. 


plant  is  based  on  ''0/'  as  above  described.    The  resultant  capacities 
of  each  of  the  enlarged  plants  is  as  indicated  below: 


C^istobaL 


Balboa. 


Wat 

Normal  drj 

Bmcrgoncy  dry 

Total.... 


2Viw. 
100,000 
250,000 
135,000 


50,000 

103,000 

02,000 


486,000 


21S,<m 


The  foregoing  is  baaed  on  short  tons  of  2,000  poonds,  or  40  cnblo  feet 

Comparison  with  corresponding  figures  given  in  the  last  annual 
report  will  show  that,  while  there  has  been  a  material  increase  in  the 
quantity  of  dry  storage  at  each  plant,  the  volume  of  wet  storage  has 
been  reduced.  The  Navy  Department  originally  reauested  100,000 
tons  of  wet  storage  at  Cristobal  and  50,000  tons  at  Balooa.  When  the 
preliminarv  plans  accompanying  circular  763  were  taken  in  hand  it 
was  thouent  desirable  to  increase  these  figures  somewhat,  but  sub- 
sequent development  indicated  that  a  return  to  the  orijginal  quanti- 
ties was  advisable  from  considerations  of  cost.  The  distinction  be- 
tween '^ normal  dry"  and  ''emergency  dry"  storage  is  somewhat 
artificial,  and  there  is  probably  but  little  aanger  from  spontaneous 
combustion  at  either  plant  if  tne  coal  is  kept  permanently  in  storage 
to  the  level  corresponding  to  the  emergency  volumes.  The  normal 
dry  volumes  are  based  on  a  depth  of  20  feet  in  each  case.  * 

The  total  volumes  of  storage  above  stated  are  based  on  no  loss  due 
to  subdivision  of  coal  piles.  Dependent  on  the  number  and  size  of 
individual  storage  piles,  the  total  collective  capacity  will  be  some- 
what reduced  below  the  fibres  above  given.  For  example,  in  case 
the  Cristobal  plant  is  subdivided  into  37  piles,  the  collective  capacity 
will  be  reduced  to  400,000  tons. 

The  accepted  desi^  for  the  Cristobal  plant  is  in  general  as  follows: 

One  of  the  lon^  sides  of  the  pier  is  designated  as  the  unloader 
wharf  and  the  ouier  side  as  the  reloader  wharf.  The  connection 
between  these  two  at  the  north  or  water  end  of  the  coaling  plant  is 
known  as  the  end  wharf.  The  bottom  will  be  dredged  to  afford  a 
depth  of  41  feet  at  mean  sea  level  for  a  distance  of  1,065  feet  alon^ 
the  unloader  and  reloader  wharves,  this  distance  being  measured 
from  the  extreme  northerly  end  of  the  plant.  This  same  depth  will 
be  carried  along  the  end  wharf;  thus  the  finished  plant  will  have 
approximately  2,500  lineal  feet  of  berthing  space  witn  a  depth  of  41 
feet  at  mean  sea  level.  The  tide  does  not  fall  more  than  1  foot  below 
mean  sea  level,  so  that  deep-draft  vessels  can  be  accommodated  at 
any  stage  of  the  tide.  The  decks  of  all  wharves  are  10  feet  6  inches 
above  mean  sea  level.  Beyond  the  end  of  the  dredged  area  the 
bottom  rises  comparatively  rapidly,  and  at  the  southerly  end  of  the 
coaling  plant  a  length  of  approximately  600  feet  is  considered  as  a 
shore  extension,  and  has  no  water  front.  The  coal  pile  is  spanned 
by  two  movable  steel  structures  known  as  stocking  and  reclaiming 
bridges,  which  are  capable  of  traveling  the  entire  length  of  the  pile. 
These  bridges  are  heavy  steel  structures,  each  supported  on  32  wheels 
at  each  end,  the  unloader  wharf  affording  support  for  one  end  of  the 
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bridges  and  the  reloader  wharf  for  the  other.  The  distance  center 
to  center  of  end  bearings  is  315  feet.  The  upper  chords  of  each  of 
these  bridges  will  support  other  moving  units  known  as  bridge 
diggers.  As  these  can  move  longitudinaUy  of  the  bridge  and  the 
bnages  move  longitudinally  of  the  pile,  the  bridge  cuggers  can 
command  any  part  of  the  storage  pile. 

The  unloader  wharf  also  supports  four  moving  units  known  as 
unloaders,  each  of  which  is  supported  on  16  wheels  which  run  on  two 
pairs  of  rails  34  feet  6  inches  center  to  center.  The  unloaders  have  a 
travel  of  slightly  more  than  1,000  feet,  and  conmiand  the  entire  length 
of  the  deep-water  mooring  berth  on  the  unloader  side  of  the  plant. 
The  reloaaer  wharf  affords  support  for  four  moving  imits  known  as 
reloaders^  each  of  which  is  supported  on  16  wheels  which  run  on  two 
pairs  of  rails  26  feet  center  to  center.  The  maximum  range  of  the 
reloader  travel  is  such  that  they  command  practically  all  of  the  deep 
water  mooring  berth  on  the  reloader  side  of  the  plant.  The  end 
wharf  affords  support  for  a  wharf  bunker  of  1,500  tons  capacity, 
which  is  providea  for  the  supply  of  coal  to  tugs  and  other  com- 
paratively small  craft,  thus  rendering  it  unnecessary  to  start  up 
the  plant  in  order  to  furnish  a  small  amount  of  coal. 

Surrounding  the  entu  e  coal  pile  is  a  double-track  elevated  railroad 
of  3-foot  gauge  supported  by  a  steel  viaduct  structxire.  the  top  of 
rail  being  29  feet  6  inches  above  the  deck  of  the  wharf.  The  viar 
duct  is  supported  by  the  unloader  wharf,  end  wharf,  and  reloader 
whajf,  ana  by  pile  foundations  at  the  shore  extension.  There  is 
about  1,200  linear  feet  of  storage  track  at  the  same  elevation,  situ- 
ated at  the  west  side  of  the  shore  extension  and  connected  to  the 
operating  lines  by  suitable  curves  and  switches. 

Hie  unloaders  are  operated  by  steam;  the  remainder  of  the  plant 
is  operated  by  electricity  and  aU  parts  are  electric  lighted  through- 
out. The  current  for  power  and  lighting  is  alternating,  3  phase,  25 
cycles.  The  Panama  Canal  supplies  this  current  at  2,300  volts  to  a 
substation  included  in  the  contract.  This  substation  is  located  on 
the  west  side  of  the  plant  where  the  reloader  wharf  joins  the  shore 
extension.  The  current  is  stepped  down  to  440  volts  for  power  and 
110  volts  for  lighting,  a  part  of  the  necessary  transformers  being 
located  on  the  moving  units  themselves  and  the  remainder  in  the 
above-mentioned  substation.  The  2,300  volt  current  will  be  sup- 
plied from  ^e  main  Cristobal  substation  and  will  be  brought  to  the 
coaling-plant  substation  through  duct  lines,  submarine  caoles  being 
used  to  effect  the  crossing  of  me  French  Canal  which  separates  the 
coaling  plant  from  the  mainland. 

Railway  connection  to  the  Panama  Railroad  is  had  by  a  line  cross- 
ing the  trench  Canal  to  the  south  of  the  Cristobal  Dry  Dock.  On 
the  coalin^plant  side  of  the  French  Canal  the  railroad  connection  is 
continued  in  two  lines,  one  on  the  unloader  side  and  the  other  on  the 
reloader  side  of  the  coaline  plant,  these  lines  being  extended  the 
full  length  of  the  coaling  plant.  The  tracks  on  which  the  stocking 
and  reclaiming  bridges  run  are  of  the  standard  5-foot  gauge  of  the 
Panama  Railroad,  and  tiiey  will  be  connected  at  their  south  ends  to 
the  above-described  lines,  thus  there  will  be  four  parallel  lines  of 
standard-gauge  track  extending  the  fuU  length  of  the  coaling  plant 
and  connecting  to  tiie  main  line  of  the  Panama  Railroad. 
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The  operation  of  the  coal-handling  machinery  is  in  general  as 
follows: 

For  unloading  and  stockix^,  coal  is  taken  from  colliers  or  barges 
by  one  or  more  of  the  unloaders,  which  are  equipped  with  2^-ton 
buckets  and  have  a  normal  rated  capacity  of  250  tons  per  hour  each. 
This  coal  is  delivered  to  cars  running  on  the  elevated  railroad,  each 
car  having  a  capacity  of  10  tons  and  a  speed  of  200  feet  per  minute. 
The  cars  are  stopped  and  started  by  trackmen  workinjg  on  the  viaduct, 
no  attendance  oeing  necessary  when  the  cars  are  m  motion.  The 
cars  are  of  the  "W  bottom  type  and  they  are  dumped  by  the  track- 
men at  the  desired  points.  After  haying  been  filled  with  coal  the 
cars  are  started  and  travel  to  the  desired  point  for  dumpii^  over  a 
predetermined  route,  no  throwing  of  switches  being  necessary  in  the 
normal  operation.  For  stocking,  the  cars  must  dump  at  some  point 
over  the  coal  pile,  and  this  is  done  from  a  track  at  about  the  level  of 
the  lower  chord  of  the  stocking  and  reclaiming  bridges,  which  track 
is  connected  to  one  of  the  elevated  tracks  on  me  viaduct  paralleling 
the  bridge  travel,  bv  means  of  a  sliding  switch  which  moves  with  the 
bridge  and  guides  the  cars  on  to  the  bridge.  If  the  coal  delivered  to 
the  cars  by  the  unloaders  is  destined  for  the  wharf  bunker  or  the 
reloaders,  the  cars  do  not  necessarily  cross  the  stocking  and  reclaiming 
bridges,  although  in  some  cases  this  route  is  shorter  and  would  prob- 
ably be  followed. 

The  coal  is  reclaimed  from  storage  by  means  of  one  or  more  of  the 
four  bridge  diggers  which  run  on  uie  top  chords  of  the  two  stocking 
and  reclaiming  bridges.  These  bridge  diggers  are  each  equipped 
with  a  5-ton  coal  bucRet,  and  each  has  a  normal  rated  capacity  of  500 
tons  per  hour.  The  coal  thus  reclaimed  is  delivered  by  suitable 
hoppers  and  valves  to  the  coal  cars,  which  transport  the  coal  to  the 
desired  point,  which  may  be  either  the  reloaders^  wharf  bunker,  or 
to  some  other  part  of  the  storage  pile  by  means  of  the  other  stocking 
and  reclaiming  bridge. 

The  wharf  bunker  receives  its  coal  by  means  of  a  series  of  belts  fed 
from  a  hopper,  into  which  the  coal  is  dumped  from  cars.  The  re- 
loaders  are  supplied  with  coal  also  by  belts.  Each  reloader  is  pro- 
vided with  an  appendi^e  known  as  a  ''trailer,''  which  consists  essen- 
tially of  a  hopper  supported  on  wheels  which  receives  coal  from  the 
cars  and  delivers  it  to  an  inclined  belt  supported  by  a  truss  which 
connects  the  wheeled  hopper  to  the  reloader  proper,  thus  the  trailer 
travels  with  the  reloader.  From  this  inclined  belt  the  coal  is  delivered 
to  a  second  belt  carried  by  the  reloader  proper,  this  belt  being  sup- 
ported by  a  hinged  truss  capable  of  consiaerable  rai^e  of  motion  in  a 
vertical  plane  and  fitted  at  its  water  end  with  a  hinged  telescopic 
chute.  The  hinged  truss  and  chute  are  raised  and  lowered  by  steel 
wire' ropes  passing  over  sheaves  secured  to  the  tower  structure  and 
actuated  by  drums,  and  a  very  considerable  range  of  point  of  dis- 
charge is  had.  These  reloaders  take  the  place  of  the  heavy  and  ex- 
pensive wharf  bxmkers  which  have  been  provided  in  most  coaling 
plants  elsewhere.  They  are  comparatively  inexpensive  while  afford- 
ing a  range  and  capacity  of  discnarge  equal  to  tiiat  of  a  very  high 
wharf  bunker. 

The  weight  of  coal  handled  is  ascertained  by  semiautomatic  scales 
provided  at  suitable  points  along  the  elevated  railroad,  and  the 
operating  routes  are  such  that  a  car  must  pass  over  a  scale  before 
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rea€hiiig  its  point  of  discharge.  It  is  proposed  to  use  a  duplicate 
system  of  weight  tickets,  on  which  the  scales  will  print  the  weight 
of  each  car,  thus  effecting  an  automatic  check  on  quantities  handkd. 
A  set  of  standard  railroad  scales  is  also  provided  for  the  raiboad 
track  at  the  wharf  level  which  runs  under  the  unloaders,  thus  ascer- 
taining the  weight  of  coal  delivered  to  standard-gauge  railroad  cars 
by  the  unloaders,  for  which  delivery  suitable  valves  and  chutes  are 
provided  on  the  unloaders. 

A  complete  system  of  communication  and  signals,  these  latter 
being  botn  visible  and  audible,  is  included  in  the  contract.  It  wUl 
be  seen  from  the  foregoing  description  that  for  unloading  operations 
the  total  normal  ratedcapacity  is  1,000  tons  per  hour  and  for  reclaim- 
ing and  reloading  operations  2^000  tons  per  hour.  To  attain  these 
normal  rated  capacities  the  individual  umts  must  work  at  somewhat 
higher  rates  when  the  conditions  are  most  favorable,  and  the  total 
maximum  capacities  are  1,200  tons  per  hour  for  the  unloaders  and 
2,400  tons  per  hour  for  the  bridge  diggers  and  reloaders.  These 
rates  of  handling  are  quite  high,  and  there  are  some  somewhat  novel 
combinations  of  parts  going  to  make  up  the  finished  plant.  The 
contractors  concerned  have  been  engaged  during  the  year  in  per- 
fecting their  general  designs  and  in  working  out  the  great  mass  of 
detail  necessary. 

The  eeneral  plan  of  the  Balboa  plant  is  materially  different  from 
that  01  the  Cristobal  coaling  plant,  due  to  difference  in  local  con- 
ditions. The  general  functions  of  the  unloader  and  reloader  wharves 
are  the  same  as  at  Cristobal,  but  instead  of  being  parallel  these  wharves 
make  an  angle  of  approximately  135  degrees  with  each  other,  thus 
forming  a  salient  angle.  The  unloader  wharf  is  approximately  850 
feet  long  and  the  reloader  wharf  approximately  750  feet  long,  thus 
making  a  total  length  of  approximately  1,600  feet  of  wharf lu^e,  at 
which  there  is  a  depth  of  45  feet  at  mean  sea  level  and  of  34.4  feet  at 
extreme  low  water.  At  the  Balboa  coaling  plant  the  handling 
capacities  are  approximately  half  those  at  the  Cristobal  coaling 
plant;  there  being  two  unloaders  and  two  reloaders  at  the  Balboa 
plant.  The  transfer  of  coal  is  effected  by  means  of  10-ton  electric 
cars  running  on  a  single-track  elevated  railroad  of  the  same  gauge 
as  at  Cristobal,  this  track  being  supported  in  part  by  a  steel  viaduct 
and  in  part  by  concrete  piers  built  in  connection  with  the  general 
substructure.  Tlie  Balboa  cars  dump  on  one  side  only;  at  Cristobal 
they  dump  on  both  sides.  They  receive  coal  either  from  the  un- 
loaders or  from  the  berm  cranes  and  dump  directly  into  the  storage 
Sile  or  to  tixe  hoppers  of  the  wharf  bunker  or  of  the  reloaders,  as 
esired.  The  wharf  bunker  and  reloaders  are  practically  the  same 
as  described  for  Cristobal.  The  current  for  lighting  and  power  at 
Balboa  is  the  same  as  at  Cristobal  so  far  as  the  contract  work  is  con- 
cerned, and  is  brought  to  the  contractor's  substation  from  the  main 
Balboa  substation  by  cables  and  duct  lines  supplied  by  The  Panama 
Canal.  The  four  berm  cranes  are  operated  by  direct  current,  and 
provision  is  being  made  in  the  coaling-plant  substation  for  housing 
the  necessary  rotary  converters,  which  are  on  hand. 

It  18  incumbent  on  The  Panama  Canal  to  supply  suitable  foundar 
tions  and  substructures  for  the  support  of  the  fixed  and  moving  parts 
of  the  coal-handling  machinenr  proper.  The  loads  to  be  earned  are 
in  many  cases  quite  heavy;  lor  example,  the  load  imposed  on  the 
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substructure  by  one  end  of  a  stocking  and  reclaiming  bridge  can  reach 
a  maximum  of  nearly  1,000  tons.  It  is  necessary  that  the  maximum 
loads  imposed  by  the  superstructure  be  definitely  known  before  the 
final  design  of  the  substructure  is  worked  out,  and  thus  the  comple- 
tion of  tms  detailed  design  must  follow  the  filial  determination  of  the 
superstructure  loads. 

At  Oistobal  the  substructure  may  be  divided  into  two  main  di- 
visions. The  first  of  these  comprises  a  length  of  approximately  1,170 
feet  and  forms  that  part  of  the  plant  where  deep  water  mooring  berths 
are  available.  This  part  of  the  substructure  consists  of  a  steel  and 
concrete  deck  supported  bv  concrete  cylinders  6  feet  in  diameter 
foimded  on  solid  rock.  The  spacing  of  the  concrete  cyUnders  is 
largely  dependent  on  the  spacing  of  the  rails  for  the  support  of  the 
moving  units  and  the  design  of  the  deck  framing  has  also  been  largely 
influenced  by  the  position  of  the  superimposed  loads.  The  deck 
structure  framing  will  consist  of  steel  plate  girders  and  steel  beams, 
which  will  be  entirely  encased  in  concrete  and  will  support  a  reinf  orcea 
concrete  deck  slab.  In  all  there  will  be  required  about  5,000  tons  of 
structural  steel  and  18,000  cubic  yards  of  reinforced  concrete  in  the 
deck,  which  has  an  area  of  approxmiateW  200,000  square  feet.  Tlu'ee 
hundred  and  six  concrete  cylinders,  6  feet  in  diameter,  and  ranging 
between  50  and  75  feet  in  length,  will  be  required  to  support  this  deck. 

The  other  main  part  of  the  Cristobal  substructure  is  that  required 
in  the  shore  extension,  and  consists  of  the  necessary  supports  for  the 
stocking  and  reclaiming  bridge  tracks  and  for  tne  viaduct  posts. 
These  consist  of  concrete  walls  and  piers  supported  by  piles  and^have 
presented  no  great  difl&culty  in  design  or  construction. 

At  Balboa  the  reloader  wharf  design  is  very  similar  to  the  deck 
cylinder  construction  described  for  Cristobal,  while  the  Unloader 
wharf  will  be  somewhat  different,  in  that  the  steel  and  concrete  deck 
will  be  supported  by  rectangular  concrete  piers  built  for  the  most  part 
in  the  open  and  in  the  dry  rather  than  oy  cylinders  sunk  through 
water  ami  subsoil  to  the  underlying  rock. 

At  the  end  of  the  fiscal  year  the  final  design  of  the  Cristobal  deck 
structure  was  nearly  completed  and  about  40  of  the  supporting  cylin- 
ders had  been  sunk.    At  Balboa  the  designs  were  not  so  far  advanced. 

The  inspection  of  work  connected  with  the  contracts  for  the  coal 
handling  machinerjr  in  the  States  is  being  performed  by  the  Washing- 
ton ofiice,  with  Assistant  Engineer  F.  H.  Moore  in  immediate  charge 
of  the  inspection  of  all  structural  and  mechanical  work,  and  Assistant 
Engineer  F.  A.  Browne  in  immediate  charge  of  the  inspection  of  all 
electrical  work. 

These  coaling  plants  are  intended  to  meet  all  military,  commercial, 
and  canal  requirements.  The  main  plant  has  been  placed  on  the 
Atlantic  side,  from  which  side  the  coal  suppUes  are  expected  to  come. 
Were  it  not  for  the  mihtary  necessity  of  havins  an  independent  and 
additional  coal  supply  at  the  Pacific  end  of  the  canal,  the  Balboa 
coaUng  plant  woula  not  have  been  undertaken  at  this  time.  Similarly 
underwater  storage  for  coal  is  being  provided  both  at  Cristobal  and 
at  Balboa  in  ainoimts  requested  by  the  Navy  Department,  in  order  to 

Erovide  for  the  permanent  storage  of  large  amounts  of  coal  without  it 
eing  subject  to  deterioration  in  quaUty  that  occurs  on  long  exposure 
to  the  air  and  to  avoid  danger  of  loss  and  damage  through  spontaneous 
combustion. 
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MliUiry  usefulness. — ^The  high  rates  of  handling  coal  which  were 
prescribed  in  ute  specifications  were  fixed  with  a  view  to  making  the 
military  usefulness  of  these  coaling  plants  a  maximum  by  enal^lin^ 
vessels  to  discharge  coal  as  well  as  to  take  coal  as  rapidly  as  naval 
vesseb  can  be  served  anywhere  in  home  ports.  The  total  storage 
capacity  being  provided  at  each  plant  has  oeen  fixed  with  a  view  to 
meet  naval  recjuirements  for  coal  without  interfering  with  necessities 
liable  to  arise  m  connection  with  providing  of  storage  applied  for  by 
individuals  and  companies  from  a  commercial  standpoint. 

ChmmercioLl  usefymess. — ^The  commercial  usefulness  will  in  part 
result  from  the  policy  which  was  adopted  in  1913,  as  described  in  the 
last  annual  report,  of  providing  storage  for  all  individuals  and  com- 
panies who  desire  to  participate  in  the  business  on  the  Isthmus  of 
supplying  coal  to  vessels  that  use  the  canal.  The  necessity  for  this 
ongmated  from  the  fact  that  the  leasing  of  land  or  land  under  water 
in  the  Canal  2iOne  has  never  been  authorized  by  Confess  except  for 
a^cultural  purposes,  and  in  the  absence  of  such  legislation  indi- 
viduals and  companies  would  not  be  warranted  in  making  outlays 
for  permanent  improvements  under  a  revocable  license  mat  they 
might  be  required  to  vacate  at  any  time  without  reimbursement  for 
the  value  of  improvements  made.  The  coal  piles  of  individuals  and 
companies  will  be  served  by  the  same  machinery  that  handles  Panama 
Canal  coal. 

A  large  number  of  inquiries  and  applications  have  been  received 
during  me  year  for  storage  space,  both  at  Cristobal  and  at  Balboa. 
Up  to  the  end  of  the  fiscal  year  no  definite  assignments  of  space  had 
been  made  and  the  rates  for  storage  and  handling  had  not  been  fixed. 
All  appUcants  have  been  informed  that  it  is  the  aim  to  provide  all 
reasonable  storage  space  that  they  mav  reauire.  Until  the  perma- 
nent plants  have  been  completed  it  has  oeen  arranged  that  the 
Panama  Railroad  Co.  will  make  all  necessary  provisions  to  sell  to 
vessels  using  the  canal  any  coal  that  Uiey  may  require.  In  general, 
the  Panama  Railroad  expects  to  continue  to  use  the  coal  sUp  and  the 
Brown  hoist  machine  at  Mount  Hope  for  unloading  colliers  into  the 
stock  pile  and  into  cars.  An  auxihary  wharf  has  been  constructed 
at  the  north  end  of  Dock  13,  which  enables  the  cars  loaded  with  coal 
to  be  run  up  an  incline  and  dumped  into  barges.  The  Panama  Rail- 
road Co.  expects  to  use  such  barges  as  are  available  on  the  Isthmus 
in  this  service,  either  in  their  present  condition  or  fitted  up  with  coal- 
ing booms  and  coal  hoists  for  transferring  coal  to  vessels  by  power. 
The  experience  gained  during  the  interval  oetween  the  opening  of  the 
canal  and  the  completion  of  the  permanent  coaling  plants  willenable 
a  decision  to  be  reached  as  to  the  necessitv  of  supplementing  the 
coding  plants  and  the  available  barges  with  any  auxiUaiy  coaling 
lighters  or  baizes. 

Canal  usejumess. — ^In  addition  to  the  military  and  commercial  use- 
fulness of  me  coaling  plants  they  will  be  expected  to  furnish  idl  coal 
for  The  Panama  Canal  and  the  ranama  Railroad  Co. 

The  amount  of  business  these  plants  will  do  is  more  or  lees  prob- 
lematical and  will  depend  not  only  upon  the  cost  of  the  coal  to  vessels, 
but  ako  upon  the  relative  cost  of  coal  and  fuel  oil  in  general,  as  well  as 
the  amount  of  fuel  oil  that  is  available.  Based  upon  the  expected 
canal  traffic  and  the  sales  of  coal  at  the  entrance  to  the  Suez  Canal, 
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in  time  the  sales  at  the  Isthmus  may  be  expected  to  reach  upward  of 
1 ,000,000  tons  per  annum.  During  the  present  fiscal  year  the  Panama 
Railroad,  whicn  purchases  all  cod  brought  to  the  Isthmus,  reports 
coal  deliveries  on  the  Isthmus  amounting  to  355,156  tons. 

CoUiera, — Of  the  total  cost  of  coal  from  the  States  delivered  at  the 
Isthmus,  about  one-third  represents  the  cost  of  the  coal  at  the  mine; 
one-third  the  cost  of  transportation  by  rail  to  the  seaboard ;  and  the 
remaining  third  represents  the  cost  of  transportation  by  water  to  the 
Isthmus.  During  the  year  the  cost  of  water  transportation  to  the 
Isthmus  has  been  $1,395  per  ton.  The  coal  is  brought  down  in 
foreign  bottoms.  The  cost  of  water  transportation  is  subject  to 
fluctuations.  The  present  favorable  price  results  from  the  ability 
of  the  colliers  to  secure  cargo^  in  Cuba  on  returning  to  the  United 
States.  The  successful  operation  of  the  coaling  plants  is  contingent 
to  some  degree  upon  ability  to  control  the  transportation  of  coal  from 
the  States  as  regards  cost,  quantity,  and  rates  of  delivery.  Early 
in  the  consideration  of  the  coal  supply  problem  the  conclusion  was 
reached  that  advantages  would  result  from  the  ownership  by  The 
Panama  Canal  or  the  Panama  Railroad  Co.  of  the  colliers  brmging 
coal  from  the  States  to  the  Isthmus.  The  Navy  Department  pro- 
posed some  time  ago  that  all  coal  should  be  brought  to  the  Isthmus 
in  naval  colliers.  ^  This  would  justify  the  construction  of  additional 
naval  colliers,  which  in  time  of  peace  could  be  used  in  the  transporta- 
tion of  coal  to  the  Isthmus.  In  time  of  war  these  colliers  would  be 
able  to  render  valuable  service  as  naval  auxiliaries.  As  Congress  did 
not  seem  inclined  to  favor  naval  control  of  Panama  Canal  colliers, 
an  estimate  was  submitted  with  the  canal  estimates  in  1912  that 
would  permit  the  construction  by  The  Panama  Canal  of  two  colliers, 
in  accordance  with  the  latest  type  of  naval  colliers,  and  would  give  The 
Panama  Canal  the  desired  control  over  its  coal  supply.  An  appro- 
priation for  these  vessels  was  included  in  the  sundry  civil  bill  ap- 
proved June  23,  1913,  reading  as  follows: 

The  construction  in  the  United  States  in  Government  or  private  yards,  in  accord- 
ance with  plans  and  specifications  to  be  prepared  by  the  Navy  Department,  and  to 
have  a  cargo  capacity  of  12,000  tons  of  coal  and  a  speed  of  not  less  than  14  knots  per 
hour,  two  colliers  to  cost  not  exceeding  $1,000,000  each. 

The  Navy  Department  was  requested  to  prepare  the  plans  and 
specifications  for  these  vessels  and  to  perform  the  inspection  thereof, 
rlans  showing  the  general  desim,  characteristics,  cargo  holds,  etc., 
were  forwarded  to  the  Isthmus  by  the  Navy  Department  on  October 
15^  1913,  and  same  were  approved  in  general  by  the  chairman  and 
chief  engineer  on  November  1,  1913.  Proposals  were  thereupon 
invited  by  the  Navy  Department,  and  on  February  2,  1914,  bids 
were  opened  on  the  construction  ol  these  colliers,  as  follows: 

Newport  News  Shipbuilding  &  Dry  Dock  Co.: 

One  vessel  substantially  in  accordance  with  the  department's  plans 
and  specifications,  without  coaling  gear  (also  other  changes  as       B<Mh. 
specified),  class  4 $995, 000 

Or  two  vessels  at 995, 000 

Seattle  Construction  &  Dry  Dock  Co. : 

For  the  construction  of  two  vessels  complete  in.  accordance  with  the 
department's  plans  and  specifications,  including  coaling  gear, 
class  1 1,436,000 

For  two  vessels  in  accordance  with  the  department's  plans  and  speci- 
fications, but  without  coaling  gear,  classS 1,400,000 
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Ifor^buid  Steel  Co. :  EMb- 

Tor  the  constnictiQn  of  two  veeBelfl  in  accordance  with  the  bidders' 
design  of  hull  and  machinery,  complete,  including  coiding  gear, 
c]a8B2 11,022,000 

For  two  veasels  constructed  in  accordance  with  a  duplicate  contract 
of  the  Orion  and  Jaaon,  including  coaling  gear,  coaling  hatches,  and 
caiKo  subdivision  arranged  to  suit  canal  teiminal  faalities,  class  2 
modified 945,000 

For  two  vessels  in  accordance  with  the  bidders'  design,  but  without 
coaling  gear,  class  4  modified 087,500 

For  two  vessels  constructed  in  accordance  with  the  bidders'  design 
but  without  coaling  gear,  class4 070,000 

The  foregoing  bids  were  forwarded  to  the  Isthmus  under  date  of 
February  27, 1914,  and  on  April  7  the  Governor  of  The  Panama  Canal 
recommended  that  contract  for  the  construction  of  the  colliers  be 
awarded  to  the  Maryland  Steel  Co.  On  April  9,  1914,  contract  was 
accordingly  entered  into  by  the  Naw  Department  with  the  Mary- 
land Steel  Co.  for  the  construction  of  two  colliers  at  $987,500  eacn. 
In  view  of  the  character  of  service  which  these  colliers  will  be  called 
upon  to  perform,  and  the  importance  of  maintaining  their  schedule 
with  a  minimum  of  delays  for  repairs,  the  Navy  Department  was 
reauested  to  specify  boilers  and  machinery  somewhat  in  excess  of 
ordinary  ratings  and  specifications,  in  order  to  obtain  as  great  reserve 
power  and  strength  as  the  funos  available  would  permit.  Each 
collier  is  to  have  a  cargo  carrying  capacity  of  12,000  tons  of  coal  and 
a  speed  of  14  knots  per  hour  when  loaded  to  full  capacity.  In  accord* 
ance  with  the  contract,  these  colliers  are  to  be  delivered  to  The  Panama 
Canal  at  Baltimore,  Md.,  or  Hampton  Eoads,  Va.,  at  the  option  of  The 
Panama  Canal,  on  or  before  August  9,  1915. 

On  Jime  30,  1914,  the  Secretary  of  War  decided  that  these  colliers, 
when  completed,  will  be  operated  for  The  Panama  Canal  by  the 
Panama  Railroad  Co.  in  a  manner  similar  to  the  operation  of  the 
vessels  of  the  Panama  Railroad  Steamship  line.  The  Panama  Rail- 
road Co.  has  submitted  an  estimate,  based  on  17^  round  trips  per 
annum  and  the  transportation  of  210,000  tons  of  coal,  of  the  cost  of 
transportation  amounting  to  97  cents  a  ton,  not  including  deprecia- 
tion or  interest  on  capital  invested.  These  colliers,  which  have  been 
given  the  names  AchiUes  and  Ulysses,  respectively,  will  be  com- 
pleted by  the  time  the  permanent  coaling  plants  are  ready  for  opera- 
tion, and  should  prove  very  valuable  auxiliaries  to  the  economical 
and  successful  operation  of  The  Panama  Canal. 

Dry  docks. — ^The  general  description  and  principal  dimensions  of 
Dry  Docks  1  and  2  at  Balboa  were  given  in  the  last  annual  report, 
and  no  material  changes  have  been  made  since  then.  On  account  of 
other  and  more  pressing  demands  on  funds,  it  was  decided  toward 
the  end  of  the  fiscal  vear  to  defer  the  construction  of  Dry  Dock  No.  2 
until  later.  Such  of  the  dock  structure  as  serves  as  an  entrance  pier 
for  Dnr  Dock  No.  1  and  as  will  permit  the  future  completion  of  Dir 
Dock  No.  2  in  the  dry  without  especial  increase  in  cost,  will  be  built 
now.  This  will  be  attained  by  building  the  south  wall  of  Dry  Dock 
No.  2  practically  as  ori^ally  contemplated,  and  to  remove  the  coffer- 
dam which  now  exduaes  the  water  from  tne  general  entrance  basin 
and  dry  excavation,  only  to  such  point  as  is  necessary  to  give  free 
entrance  to  Dry  Dock  No.  1.  The  remainder  of  the  cofferdam,  with 
a  short  connection  to  the  south  wall  of  Dry  Dock  No.  2  will  permit  the 
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remainder  of  Dry  Dock  No.  2  to  be  constructed  in  the  dry  without 
difficulty,  when  desired. 

The  detailed  design  of  these  structures  has  been  to  a  very  con- 
siderable extent  dependent  upon  conditions  developed  during  the 
progress  of  the  excavation.  At  the  close  of  the  fiscal  year  the  excava- 
tion had  proceeded  sufficiently  far  to  enable  the  greater  part  of  the 
determining  conditions  to  be  known  as  regards  concrete  work. 

Hie  contract  entered  into  October  22,  1912,  with  the  McClintic 
Marshall  Construction  Co.,  of  Pittsburgh,  Pa.,  for  one  pair  of  steel 
miter-gate  leaves  and  fixed  irons  was  completed  during  the  fiscal 
year,  and  material  is  stored  on  the  Isthmus  awaiting  erection. 

Tlie  moving  machines  for  operatin^g  these  leaves,  together  with  the 
motors,  controls,  and  covers,  noted  in  the  annual  report  for  1913  as 
having  been  ordered,  were  received  on  the  Isthmus  during  the  fiscal 
year  and  stored. 

Requisition  was  issued  for  the  purchase  of  cut  granite  for  the  caisson 
sill  and  miter-gate  sill  of  Dry  Dock  No.  1,  together  with  a  quantity 
of  rough  stone  to  replace  possible  breakages.  Proposals  for  this  stone 
were  opened  by  the  Washington  office  on  June  25,  1914,  but  had  not 
been  received  on  the  Isthmus  for  canvass  at  the  end  of  the  fiscal  year. 

Floating  cranes. — ^As  stated  in  the  last  annual  report,  contract  was 
entered  into  on  April  21,  1913,  with  the  Deutsche  Maschinenfabrik  A. 
G.,  of  Duisburg,  (jermany,  for  the  construction  of  two  floating  cranes 
of  the  revolving  type  and  of  260-tons  capacity  each,  at  a  total  cost  of 
approximately  $837,500,  to  be  delivered  and  completed  on  the 
Isthmus  withm  580  days,  or  by  December  2, 1914.  This  price  is  based 
on  the  acceptance  of  the  contractor's  alternate  proposal  No.  1,  which 
was  $827,550,  so  as  to  provide  for  220-volt  enclosed  motors  and  otiier 
minor  changes  considered  desirable,  for  which  the  additional  pnce 
was  $9,350.  Six  additional  limit  switches  were  also  ordered,  three  for 
each  crane,  at  a  further  cost  of  $100  each,  or  a  total  cost  of  $600. 
During  the  year  a  supplemental  agreement  was  executed  covering  a 
condenser  outfit  for  each  crane,  at  a  total  cost  of  $10,000,  making  the 
total  contract  price  of  the  two  cranes  $847,500.  There  have  been  no 
material  chaises  in  the  construction  and  capacity  of  the  cranes  as 
described  in  the  last  annual  report. 

During  the  year,  the  contractor  made  rapid  progress  on  the  design 
and  construction  of  these  cranes.  Assistant  Engineer  Henry  Schoeu- 
hom  has  been  stationed  at  the  contractor's  works  during  the  year  as 
the  representative  of  The  Panama  Canal,  under  the  Washmgton  oj£ce, 
and  as  such  has  approved  all  contractor's  plans  and  has  been  in  general 
charge  of  the  inspection  of  material  and  work.  Mr.  Herman  Bor- 
mann,  who  was  appointed  in  the  United  States,  has  acted  as  his  prin- 
cipal assistant.  Other  inspectors  were  employed  in  Germany.  The 
Germanic  Lloyd  inspection  bureau  was  employed  to  perform  some  of 
the  inspection,  including  mill  inspection  of  certain  materials,  inspec- 
tion and  testing  of  boilers  and  piping  in  the  pontoons,  and  the  inspec- 
tion of  the  anchors. 

Tlie  following  were  the  principal  subcontractors : 

Design  and   construction  of  pontoons,   Deutsch-Luxemburgische  Beigwerks  & 
Huetten  A.  G.  Abtl.  Nordseewerke  at  Emden. 
Boilers,  piping,  capstans  and  anchor  winches,  Gebr.  Sachsenbeig  at  Roaslau,  Anhalt. 
Condenser  equipment,  Firma  Uebigau  Dresden, 
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Power  plant  unit,  electric  light  unit  and  installation  of  same,  electric  light  wiring 
in  pontoons  and  on  crane  structures,  motors,  and  all  control  equipment,  ^Qlgemeine 
l^ectricitaets  A.  G.,  Berlin. 

Steam  engines  for  power  plant  unit  and  electric  light  unit,  Werft  Schichau,  Elbing. 

During  the  year  547  drawings  were  approved. 

The  cranes  have  been  given  the  names  Ajax  and  Hercules,  respec- 
tively. 

ParUoans. — Each  pontoon  required  980  long  tons  of  structural  steel 
and  20  long  tons  of  oak  as  fenders.  The  fittings,  including  capstans, 
anchor  winches,  anchors  and  chains,  anchor  flanges,  etc.,  for  each 
pontoon  weigh  53.7  long  tons.  The  boiler  for  each  pontoon  weighs 
41  tons.  One  hundred  and  thirty  tons  of  concrete  were  used  i4 
cementing  the  bottom  of  each  pontoon,  and  450  tons  for  counter- 
weight in  the  stem.  The  foUowmg  is  a  schedule  showing  the  date  of 
begmning  work  on  each  pontoon  and  the  date  when  the  pontoon  left 
E^den  imder  tow  for  the  Isthmus: 


Bottom  plates  laid 

T^miytwwl 

Stato  of  completion  of  hulls  when  launched: 

Erected 

Riveted 

HnUs  completed  and  date  of  departure  from  Emden. 


July  29,1913 
Jan.     8,1914 

93  per  cent. 

70  per  cent. 

Apr.  96,1914 


Aug.  10,1913 
Feb.  24,1914 

97  per  cent. 

78  per  cent. 

May  30,1914 


The  weight  of  the  structural  steel  above  the  deck  of  the  pontoon 
for  each  crane  is  as  follows: 

Tens. 

Tower 120 

BeU 300 

Jib 123 

Total 643 

AU  of  this  work  was  manufactured  at  the  Benrath  shops  of  the 
contractor.  Work  on  the  towers  and  bells  started  on  October  1, 
1913,  and  as  the  different  parts  were  completed  they  were  shipped  to 
Emden  for  erection  by  the  contractor.  Erection  began  on  December 
If  1913.  The  jibs,  counterweight  arm,  machinery  house,  machinery, 
spare  parts,  foundry  patterns,  and  erection  eauipment  were  shipped 
from  Antwerp  direct  to  the  Isthmus  in  April,  1914.  All  work  not 
erected  at  Emden  was  assembled  at  the  Benrath  shops  before  ship- 
ment. 

Miuhinery. — ^The  machinery  above  deck,  including  all  hoisting, 
slewine  and  luffing  machinery,  weighs  about  368  tons.  The  greater 
part  of  this  material  was  manufactured  at  the  Benrath  shops.  About 
40  tons  of  this  was  erected  at  Emden  and  the  rest  shipped  knocked 
down  to  the  Isthmus. 

Electrical  equipment. — The  electrical  equipment,  consisting  of  steam 
eng^es  and  generators  for  the  power  and  electric  lisht  units,  motors, 
brake  solenoids,  switchboards^  controllers,  electric  light  system,  slip- 
rine  contactors  and  rings,  was  installed  and  the  power  plant  was  given 
a  thorough  capacity  test  before  the  pontoons  leit  Emaen.  When  the 
pontoons  left  Germany  their  general  condition  was  as  follows. 


192  THE  PANAMA  OANAL. 

Completed:  Pontooiu.  Power  and  electric-light  plants.  Power  and  control  wiring 
within  pontoons,  and  to  the  slip  rines  on  the  towers.  All  electric-light  installation 
forpontoons  and  crane  structures.    Towers. 

fwially  completed:  Bdl,  with  exception  of  counterweight  arm,  machinery  house 
and  machinery  lor  same,  spindle  carriage  and  spindles. 

The  jibs,  of  course,  were  not  erected  on  the  crane  structure.  The 
spindle  carriages  with  their  cast-iron  counterweights  and  spindles 
were  lashed  to  the  decks  of  the  pontoons  for  shipment.  The  pontoons 
had  not  arrived  at  the  Isthmus  at  the  end  of  tne  fiscal  year  out  were 
expected  in  July. 

Erection, — The  erection  to  be  done  after  arrival  on  the  Isthmus 
consists  in  general  of  the  erection  of  the  spindles,  spindle  carriages, 
coimterweignt  arms,  machinery  rooms,  and  contained  parts  supported 
by  the  bells,  and  the  completion  of  the  necessary  connections  for 
operation  and  control.  The  first  part  of  this  erection  work  will  be 
done  at  Dock  14,  Cristobal,  where  berths  for  the  pontoons  have  been 
reserved  for  the  contractor's  use.  The  jibs  will  be  assembled  on  the 
east  side  wall  of  the  east  middle  lock  at  Gatun,  and  will  be  attached 
to  the  bell  by  bringing  the  pontoon  into  the  lock  chamber,  lowering 
the  water  level  sufficiently,  and  moving  out  the  jib  so  that  it  wiS 
project  beyond  the  lock  wall  sufficiently  far  to  render  its  attachment 
possible.  The  first  material  for  the  jibs  arrived  on  the  Isthmus  May 
18,  1914,  and  the  greater  part  of  the  contractor's  erection  force  ar- 
rived on  the  Isthmus  during  May  and  June.  At  the  close  of  the  fiscal 
fear  the  work  of  assembling  and  riveting  up  the  jibs  was  in  progress, 
t  is  incumbent  on  The  Panama  Canal  to  tumish  the  necessary  test 
weights  and  slings  for  the  acceptance  tests  of  the  cranes.  These 
tests  are  expected  to  take  place  during  November,  1914,  and  steps 
are  being  taken  to  provide  the  test  weights  and  slings. 

Assistant  Engineer  Schoellhom  arrived  on  the  Isthmus  from  Ger- 
many on  June  22, 1914,  and  will  be  in  immediate  charge  of  the  inspec- 
tion of  the  cranes  and  the  testing  of  same  after  completion. 

The  following  is  a  summary  of  the  weight  of  each  crane,  complete, 
in  long  tons: 

Tons. 

Pontoon 1,634.4 

Electric  plant,  coal,  water,  etc 173.7 

Structural  steel  for  superstructure,  including  tower,  bell,  and  jib 643 

Machinery 368 

Counterweight,  motors,  control,  etc 150.2 

Total 2,869.3 

Radio  stoHons. — The  Navy  Department,  in  accordance  with  author- 
ity granted  by  the  President  of  the  United  States  in  1911  on  the 
reconmiendation  of  the  Secretary  of  War  and  the  Secretary  of  the 
Navy,  and  with  its  funds  provided  by  subsequent  legislation,  has 
authorized  the  construction  of  three  raaio  stations  in  the  Canal  Zone. 

The  main  or  primary  station  for  long-distance  commxmication  is 
located  at  Darien,  along  the  Panama  Railroad  and  adjacent  to  the 
shores  of  Gatun  Lake,  about  midway  between  the  Atlantic  and  Pa- 
cific Oceans.  In  addition,  there  will  be  two  secondary  stations,  one 
located  at  Balboa  dumps  on  the  shores  of  the  Pacific,  about  a  mile 
from  Balboa  administration  building,  and  one  on  the  shores  of  the 
Atlantic  in  Colon,  on  the  site  of  the  radio  station  that  has  been  main- 
tained by  the  Navy  Department  for  the  last  eight  years.    The  prin- 
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cipal  duty  of  these  two  secondary  stations  will  be  to  transmit  mes- 
sages to  and  from  vessels  in  the  adjacent  canal  waters,  and  within 
a  radius  of  about  300  miles  from  the  canal. 

All  these  stations  are  intended  to  transact  canal  and  commercial 
as  well  as  naval  business.  The  construction  of  these  stationsi  except 
the  operatmg  equipment^  is  under  the  jurisdiction  of  the  Bureau  of 
Yards  and  Docks  of  the  Navy  Department,  and,  at  the  request  of 
the  bureau,  Civil  Engineer  F.  H.  Cooke,  United  States  Navy,  has 
been  detailed,  in  adoition  to  his  other  duties,  as  inspector  on  the 
Isthmus  of  idl  work  in  connection  with  these  stations  under  the 
Bureau  of  Yards  and  Docks.  Supervisor  Ira  W.  Dye  has  acted  as 
his  principal  assistant  on  this  work  since  March  11,  1914.  The 
Bureau  oi  Steam  Ei^ineeriog  has  jurisdiction  over  the  i)urchase 
and  installation  of  the  operating  equipment,  which  work  is  to  be 
performed  under  the  supervision  of  the  naval  radio  officer  on  the 
Isthmus,  Lieut.  R.  S.  Crenshaw,  United  States  Navy. 

The  aerial  of  the  Darien  station  will  be  attached  to  the  tops  of 
three  self-supporting  steel  towers,  each  600  feet  in  height  above  the 
foundations.  The  aerials  of  the  Colon  and  Balboa  stations  will  be 
attached  to  the  tops  of  two  self-supporting  steel  towers,-  each  300 
feet  in  height  above  foundations.  The  contract  for  the  steel  towers 
at  Darien  station  was  awarded  by  the  Navy  Department  to  the  Penn 
BridgB  Co.,  of  Beaver  Falls,  Pa.,  for  the  fabrication  and  erection  of 
the  uiree  towers.  The  contract  is  dated  Jime  26,  1913,  and  the 
price  is  $112,350.  The  three  towers  weigh  about  980  tons.  The 
contract  for  tiie  four  300-foot  towers,  required  for  the  Colon  and 
Balboa  stations,  was  awarded,  on  May  18,  1914,  to  A.  W.  Kurz,  of 
New  York  City,  for  $19,955.  These  four  towers  weish  about  200 
tons.  The  first  shipment  of  structural  steel  for  the  Darien  towers 
was  delivered  at  the  site  early  in  June,  1914.  No  steel  had  been 
erected  by  tixe  subcontractor  at  the  end  of  the  fiscal  year.  No  steel- 
work for  the  Colon  and  Balboa  towers  had  been  delivered  up  to  the 
end  of  the  fiscal  year. 

The  contract  for  the  power  plant  and  radio  equipment  for  the 
Darien  station  was  awarded  by  the  Navy  Department  to  the  Fedend 
Telegraph  Co.,  of  San  Francisco.  The  contract  is  dated  June  30, 
1913,  and  amounts  to  $52,691.33.  It  is  understood  that  the  Navy 
Department  does  not  intend  to  purchase  any  new  radio  equipment 
for  the  Colon  and  Balboa  stations,  but  to  utilize  equipment  at  pres- 
ent in  use  on  the  Isthmus  for  practically  the  entire  installation  for 
both  stations. 

The  work  performed  on  the  Isthmus  during  the  year  at  each  station 
includes  the  design  and  installation  of  the  foundations  for  the  towers, 
the  construction  of  buildings,  the  installation  of  water  system,  sewer 
system,  roads  and  walks,  grading,  clearing  of  ground,  etc.  The  work 
has  been  nerfonned  by  the  various  departments  and  divisions  of  The 
Panama  Uanal  as  follows: 

The  supply  department  has  built  the  foundations  and  buildings 
and  has  done  considerable  clearing. 

The  division  of  municipal  engineering  has  installed  the  water  supply 
sad  sewer  systems  and  constrocted  roads  at  the  secondary  stations. 

Tlie  electrical  division  has  performed  services  and  work  connected 
with  the  dectrical  installations. 
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The  f  ortificatioDS  division  has  done  some  clearing,  and  the  general 
nstruction  division  and  the  Panama  Raiboad  nave  done  some 


Surveys  and  field  engineering  was  carried  on  by  the  section  of 
general  surveys  of  the  department  of  operation  and  maintenance. 

At  each  of  the  three  stf^tions  buildings  are  required  for  housing  the 
power-generating  and  the  transmitting  and  receiving  apparatus,  as 
well  as  living  quarters  for  the  operating  forces.  At  Darien  these 
buildings  comprise  operating  building,  power  house,  substation  for 
stepping  down  the  hign  potential  voltage  carried  by  the  trans-Isthmian 
transmission  line,  operators'  barracks,  quarters  for  the  officer  in 
chaige  and  chief  electrician,  and  a  storehouse.  At  Colon  and  Balboa 
the  buildings  comprise  operating  building,  power  house,  operators' 
barracks,  and  one  set  of  double  quarters  for  the  chief  electricians. 
At  Bidboa  there  is,  in  addition,  a  storehouse.  In  each  case  the  quar- 
ters are  of  frame  construction  and  the  remainder  of  the  buildings  of 
concrete.  The  preparation  of  plans,  issuance  of  construction  mrec- 
tions,  and  general  supervision  of  tne  construction  work  has  been 
performed  by  the  division  of  terminal  construction. 

At  the  close  of  the  fiscal  year  the  tower  foundations  were  completed 
at  each  of  the  three  stations,  as  was  the  greater  part  of  the  buildiog 
and  municipal  work  at  the  Darien  station.  At  the  Colon  and  Balboa 
stations  the  buildings,  water  supply,  and  sewerage  installations  were 
well  advanced,  considering  the  date  on  which  the  construction  of 
these  stations  was  authorized  by  the  Navy  Department. 

FUEL-OIL  PLANTS. 

Assistant  Engineer  F.  C.  Nichols  has  been  in  immediate  charge  of 
the  design  of  permanent  fuel-oil  storing  and  handling  plants  since 
January,  1914.  Prior  to  January  Mechanical  Engineer  A.  L.  Bell 
had  been  engaged  in  makine  premninary  studies  and  investigations 
relating  to  these  plants,  l^  to  the  ena  of  the  fiscal  year,  no  con- 
struction work  had  been  undertaken  other  than  the  completion  of 
the  four  42,000-barrel  tanks,  93  feet  in  diameter  by  36  feet  m  height; 
two  at  Moimt  Hope  and  two  on  Balboa  dumps,  referred  to  in  the 
last  annual  report.  As  a  part  of  these  plants.  The  Panama  Canal 
expects  to  fmiush,  at  each  end  of  the  canal,  the  necessary  dredged 
berths  and  cribs,  or  wharves,  and  pipe  lines  from  the  water  front  to 
the  pumping  plants,  that  wiU  enable  oil  to  be  handled  from  storage 
tanks  to  three  vessels  simultaneously,  or  vice  versa,  at  the  rate  of 
1,200  barrels  per  hour  for  each  vessel.  There  will  be  two  pmnping 
plants,  one  at  Balboa  and  one  at  Mount  Hope.  In  each  plant  pro- 
vision is  being  made  for  the  installation  of  three  pimips,  two  of  wnich 
will  be  purchased  at  the  present  time.  These  pumps  will  also  be 
able  to  nandle  oil  from  Balboa  to  MiraBores  tank,  and  from  Mount 
Hope  to  Gatim  tank,  at  the  rate  of  about  400  barrels  per  hour.  On 
the  Atlantic  side,  as  much  of  Docks  13  and  14  as  necessary  wiU  be 
used  as  oil  docks,  and  the  tank  field  will  be  located  between  the  east 
diversion  and  the  Moimt  Hope  road,  where  there  are  suitable  loca- 
tions for  between  40  and  50  tanks.  The  pumping  plant  will  be 
located  inmiediately  east  of  the  Moimt  Hope  filtration  plant.  Lots 
for  the  erection  of  tanks  are  being  leased  at  Mount  Hope,  under 
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rerocable  license,  measuriiig  about  300  feet  square,  for  $300  per 
annum.  Up  to  tne  end  of  tne  fiscal  year,  the  following  lots  had  been 
leased:  Nos.  8  and  24,  to  the  West  India  Oil  Co.,  New  York  City, 
Noe.  10,  21,  22,  and  34,  to  the  Standard  Oil  Co.,  of  New  York.  Adcii- 
tional  tank  sites  are  available  on  the  east  side  of  the  diversion,  if 
needed. 

At  the  Pacific  terminal,  there  will  be  a  berth  for  oil  vessels  75  feet 
wide  bv  about  2,000  feet  long,  immediately  adjoining  the  canal 
diannel  about  2,000  feet  south  of  the  old  French  pier.  There  wiQ 
be  three  oil  cribs,  two  of  which  will  be  constructed  at  once,  consisting 
of  a  steel  and  concrete  deck,  supported  on  6-foot  concrete  cylinders. 

Dolphins  will  be  provided  in  addition,  as  may  be  required.  Hie 
pumpmg  plant  will  oe  located  on  the  lower  level  of  Balboa  dump, 
opposite  the  oil  cribs.  The  tank  field  has  been  laid  out  on  tine 
hwier  level  of  Balboa  dumps.  An  area  has  been  reserved,  pro- 
viding for  33  lots  200  feet  square.  These  lots  are  being  leased 
under  revocable  hcense  for  $200  per  annum.  Up  to  the  end  of  the 
year  the  following  lots  had  been  leased:  Nos.  21,  22,  23,  and  24, 
to  West  India  Oil  Co.  (Ltd.),  of  New  York;  Nos.  17,  19,  and  20,  to 
the  Panama  Aj^encies  Co.,  Panama,  K.  P.;  Nos.  13,  14,  15,  and  16, 
to  Standard  Oil  Co.,  of  New  York. 

Additional  ground  is  available,  if  any  greater  number  of  tanks 
have  to  be  provided  for. 

Both  at  Mount  Hope  and  at  Balboa  the  Ucensees  are  required  to 

{>ay  the  cost  of  fumisning,  erecting,  and  protecting  their  tanks,  and 
or  the  pipe  lines  connecting  their  tanks  with  the  pumping  plant. 

Until  the  termination  of  the  existing  contract  on  December  31, 
1914,  all  fuel  oil  used  on  the  Isthmus  and  supphed  vessels  using 
the  canal  is  being  furnished  by  the  Union  On  Co.  of  California. 
Upon  the  termination  of  this  contract  it  is  intended  that  the  oil  pipe 
line  across  Hie  Isthmus  shall  be  removed,  as  the  completion  oitne 
canal  renders  the  same  no  longer  necessary. 

Upon  the  completion  of  the  permanent  oil  plants,  it  is  proposed 
to  fix  a  charge  on  tlie  sale  of  all  oil  in  the  Canal  Zone  of  1}  cents 
per  barrel.  The  charge  for  handling  oil,  both  from  vessels  to  tanks 
and  from  tanks  to  vessels,  will  be  based  upon  the  cost  of  this  service 
to  The  Panama  Canal  ana  will  be  uniform  to  all  parties. 

During  the  year  the  necessary  topographical  and  other  surveys 
and  calculations  have  been  made  for  use  in  designing  the  plants 
and  requisitions  have  been  prepared  and  forwarded  for  the  neces- 
sary pumps,  valves,  and  fittings,  for  which  proposals  were  opened 
by  the  Washington  office  on  June  11,  1914.  Award  had  not  been 
made  at  the  end  of  the  fiscal  year. 

At  the  end  of  the  fiscal  year  the  monthly  consumption  of  fuel  oil 
by  Tlie  Panama  Canal  and  the  Panama  Railroad  was  about  63,000 
barrels  of  42  gallons  each.  The  contract  price  is  SI.  10  per  barrel, 
delivered  in  the  customers'  tanks  at  any  point  along  the  Isthmus. 

PIXB  AND  WHABF  OONSTBUOTION — ^PAOD^IO  TEBMINAL8. 

OenenU. — ^Work  on  the  design  and  preparation  of  working  drawings 
for  Pier  No.  1  and  for  all  wharves  and  quay  walls  at  Balboa,  except 
the  approach  wall  forming  the  north  side  of  the  entrance  to  Dry 
Dock  xfo.  1|  was  continued  under  the  inmiediate  direction  of  Assistant 


196  THE  PANAMA  CANAL. 

Engineer  W.  Rowland,  whose  headquarters  have  remained  at  Coro- 
zal.  The  force  under  Mr.  Rowland  at  the  end  of  the  fiscal  year  num- 
bered six  drafting  and  office  assistants.  During  the  year  this  office 
completed  151  tracings  covering  work  of  the  division  of  terminal 
construction;  2,132  blue  prints  and  80  Vandyke  negatives  were  issued 
during  the  year.  In  addition,  this  force  prepared  plans  for  a  mine- 
pluiter's  dock  at  Naos  Island  for  the  fortifications  aivision,  plans  for 
the  concrete  tile  plant  at  Corozal  for  the  supply  department,  and  also 
prepared  plans  for  the  sanitary  department,  for  the  old  fifth  division, 
and  others. 

Quay  WaU  *^0  H  F'  and  Pier  No.  1. — During  the  year  plans  for 
(]|uay-wall  section  ''g  h  i''  were  completed;  11  in  all.  Plans  were 
sunuarl;^  completed  for  the  reinforced  concrete  deck  of  Pier  No.  1, 
comprismg  60  tracings.  The  original  plan  providing  two  depressea 
tracks  through  the  center  of  this  pier,  was  cnanged  at  the  request  of 
the  Panama  Railroad  Co.  The  present  plan  is  to  omit  the  center 
tracks  entirely  in  order  to  provide  greater  space  for  storage,  and  to 
ffil  the  area  formerly  occupied  by  the  depressed  tracks  up  to  subgrade 
with  rock  and  to  pave  this  area  with  brick  and  wooden  blocks  on 
hand  at  the  same  level  as  the  remainder  of  the  pier.  Comparative 
plans  and  estimates  for  the  pier  shed  were  made  and  the  design  defi- 
nitely adopted  in  September,  1913,  for  a  building  160  feet  wide  by 
1,000  feet  m  length,  and  a  height  of  26  feet  to  the  bottom  chord  of 
the  roof  trusses,  embracing  steel  columns,  trusses,  and  purlins,  with 
reinforced  concrete  roofing  tile.  The  tile  was  manufactured  under 
supplemental  i^reement  by  the  American  Cement  Tile  Manufao- 
tunng  Co.,  who  made  the  tde  for  Balboa  shops;  The  Panama  Canal 
being  allowed  a  10  per  cent  reduction  from  the  original  contract 
price.  Up  to  the  close  of  the  fiscal  year,  no  steps  had  Deen  taken  to 
purchase  the  steel  for  the  pier  shed  pending  a  determination  of  the 
status  of  the  funds  available  durine  1914-15  for  this  purpose. 

SmdOr-boai  landings, — ^The  plans  for  the  walls  at  the  head  of  slips 
Nos.  1  and  2,  forming  the  smail-boat  landings,  comprising  41  tracings, 
were  completed.  Comparative  designs  for  the  floats,  or  pontoons,  of 
wood,  steel,  and  reinforced  concrete,  were  made,  and  as  a  result  rein- 
forced concrete  construction  was  adopted.  Plans  for  gangway  bridges 
having  a  width  of  6  feet  in  the  clear  were  made. 

Quay  vxiUs  ''d  e^'  and  "«/." — ^Plans  for  quav  walls  "d  e"  and 
' '  e  f  "  have  been  completed,  28  in  all.  Quay  wall  '  d  e  "  has  a  frontage 
of  290  feet,  running  northwest  and  southeast,  at  right  angles  to  quay 
wall  ''e  f,''  which  has  a  frontage  of  775  feet  and  runs  northeast  and 
southwest.  Both  of  these  wal&  have  a  width  of  61.7  feet  and  are  of 
similar  construction,  as  described  generally  in  the  annual  report  last 
year.  The  live  loaa  for  which  these  piers  have  been  designed  is  750 
pounds  per  square  foot.  Wharf  ^'d  e  is  also  designed  to  carry  along 
the  water  front  a  50-ton  locomotive  crane  having  a  track  gau^e  of  22 
feet.  Wharf  ''e  f"  is  designed  for  standard-gauge  rai&oad  track 
iJong  the  water  front.  At  the  northeast  end  of  wharf  "e  f "  pro- 
vision has  been  made  for  the  erection  of  sand  bins  for  a  length  of  150 
feet,  to  be  served  by  one  of  the  old  electrically  driven  overhead  gantry 
sand  cranes.  On  account  of  these  sand  bins  with  their  approacn 
tracks,  a  len^;th  of  16  panels,  or  336  feet,  from  the  northeast  end, 
wharf  "e  f,"  has  been  designed  for  a  uniform  live  load  of  1,000  pounds 
per  square  foot.    Both  of  these  wharves  will  have  a  deck  of  strue- 
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tural  steel  constniction,  incased  in  concrete.  There  will  be  a  7-inch 
floor  slab  of  reinforcea  concrete.  The  wearing  surface  will  be  of 
vitrified  pavine  brick. 

Vnloaaer  ana  rdoader  wharves. — ^The  south  side  of  the  entrance  slip 
of  Dry  Dock  No.  1  will  be  bounded  by  a  wall  1.052  feet  in  length, 
which  has  been  termed  the '  'unloader  wharf/'  as  tne  unloading  towers 
of  the  coaling  plant  will  have  a  travel  of  about  800  feet  along  tnis  wall. 
Beyond  the  angle  in  the  wharf  there  will  be  a  wharf  745  feet  in 
length,  which  has  been  designated  the  reloader  wharf,  as  the  reloading 
towers  of  the  coaling  plant  will  have  a  travel  along  this  wall  of  about 
500  feet.  The  unloader  wharf,  in  general,  will  consist  of  concrete 
piers  founded  on  rock  placed  at  right  angles  to  the  direction  of  the 
wan,  spaced  25  feet  center  to  center.  Piers  will  be  6  feet  thick  and  of 
vaiyins  length.  The  deck  of  the  wharf  will  consist  of  steel  girders, 
incasecT  in  concrete.  The  deck  slab  will  be  of  reinforced  concrete. 
The  reloader  wharf  will  be  of  construction  similar  to  wharves  ''d  e" 
and  ''e  f,"  viz,  concrete  cylinders,  steel  deck  incased  in  concrete,  and 
r^nf  orced  deck  slab. 

TUGS. 

As  stated  in  the  last  annual  report,  an  estimate  was  included  in 
the  canal  estimates  for  the  fiscal  year  1913-14  for  the  purchase  of 
four  harbor  tugs,  to  be  known  as  type  A  tugs,  of  suitably  design  and 
sufficient  power  so  that  not  more  than  two  of  them  will  be  required 
to  handle  the  largest  vessels  using  the  canal.  Mr.  M.  C.  Furstenau, 
consulting  naval  architect  and  marine  engineer,  of  Philadelphia,  Pa., 
was  engaged  in  July,  1913,  to  prepare  general  plans  and  specifica- 
tions on  ^^ch  competitive  proposals  coula  be  received.  These  plans 
and  specifications  were  approved  in  December,  1913,  and  circular  No. 
819,  inviting  proposals  on  four  steel  tugboats  for  handling  and  dock- 

^  vessels  at  tiie  entrances  to  The  Panama  Canal,  was  issued  by  the 

ashin^gton  office  on  January  6,  1914. 

In  order  to  obtain  foreign  as  well  as  domestic  proposals  on  these 
tujgs.  on  September  6,  1913,  a  circular  letter  was  forwarded  by  t^e 
Wasnington  office  to  the  consuls  general  in  London,  Paris,  Berlin, 
and  Bru^els,  advising  that  it  was  the  intention  of  the  Isthmian  Canal 
Commission  to  invite  proposals  in  the  near  future  on  the  construction 
of  four  tugboate  of  approximate  dimensions  and  characteristics  as 
outlined  in  the  letter.  The  consuls  general  were  requested  to  for- 
ward copies  of  this  circular  to  prominent  shipbuilding  firms,  to  ascer- 
tain what  forei^  bidders  would  submit  proposals  when  tne  formal 
invitation  for  bids  was  issued. 

In  view  of  the  enactment  of  a  new  tariff  law  in  October,  1913,  it 
was  necessary  to  ascertain  what  percentage  should  be  added  to  bids 
of  foreign  manufacturers  in  comparing  same  with  domestic  bids 
received  on  the  tugs,  in  order  to  carry  out  the  provisions  of  law  and 
executive  order,  as  described  on  page  213  of  last  annual  report,  re- 
garding foreign  purchases.  After  consultation  with  the  custom 
officials  of  the  Treasury  Department,  and  the  legal  officials  of  The 
Panama  Canal,  an  amendment  to  circular  No.  819  was  prepared  and 
issued  under  date  of  February  5,  1914,  from  which  the  following  is 
quoted: 

*    *    *    ft  matarial  leduction  in  the  tariff  haa  been  made  by  GoDgieeB.    It  ie  now 
thought  that  the  amount  equivalent  to  duty  which  ahould  be  added  to  the  prioee 


ing 
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mbmitted  bv  foreign  bidden  when  oomparing  bids  with  prices  fubmitted  by  Ameri- 
caa  firms  will  not  amoont  to  more  than  15  mr  oent. 

Bidders  are  warned,  however,  that  the  above  percent^  is  based  on  the  informa- 
tion obtainable  at  this  time  and  the  final  percentage  used  in  canvassing  bids  may  vary 
therefrom. 

An  amendment  was  also  issued  in  February,  1914,  calling  for  pro- 
posals on  two  tugs  in  addition  to  the  proposals  on  four  tugs  originally 
requested. 

The  following  bids  were  opened  in  Washington  on  March  23,  1914. 
As  it  was  decided  preferable  to  accept  delivery  of  these  tugs  at  Colon, 
the  bids  submitted  for  delivery  at  builders'  yards  are  not  shown  in 
the  following  table  except  in  cases  where  no  bid  was  made  for  delivery 
at  Colon: 


Point  of  deliverj. 


Price  per 
tag. 


Timeofd«UT«j. 


N.  V.  Industrieele  Handd  ICaatscbappiJ,  Rotttr- 

dam,  Holland. 
Staten  Island  Shipbuilding  Co.,  Port  Richmond, 

N.Y. 
John  A.  Thomycroft  &  Co.  (Ltd.),  Sonthampton, 

England. 
Charuston  Navy  Yard,  Charlcaton,  8.  C 


Paget  Soond  Navy  Yard,  Bremerton,  Wash. 

Maryland  Steel  Co.,  Sparrows  Point,  Md 

Nordaeewerke,  Emden,  Germany 

Portsmoath  Navy  Yard,  Portsmouth,  N.  H. 


Colon 

do 

do 

BoUder'syard.... 

.....do 

....do 

....do 


Posey  A  Jones  Co.,  Wilmington,  Del 

Seattle  Constniction  &  Dry  Dock  Co.,  Seattle, 
Wash. 


Colon., 
Ancon. 


1128,360 
U3,000 
1C3,551 
156,713 
167,600 
168,000 
168,000 
160,001 

166,000 
210,700 


First  tog,  840  days;  I 
ond  tog,  440  days. 

First  tog,  2S6  days; « 
ond  tog,  285  daya. 

First  tog,  310  days;  m 
and  toig,  340  days. 

First  tog,  220  days; « 
ond  tog,  260  days. 

First  tog,  400  days;  8 
ond  tog,  420  days. 

First  tog,  246  days;  8 
ond  tog,  276  days. 

First  tog,  480  days;  m 
ond  tog,  480  days. 

First  tog,  16  to  18 
months;  second  tog, 
17  to  19  months. 

First  tog,  220  days;  sec- 
ond tog.  260  days. 

First  tag,400  days;  seo- 
ond  tog,  400  days. 


The  two  lowest  bidders  were  the  N.  V.  Indnstrieele  Handel  Maat- 
schappij,  Rotterdam,  Holland,  whose  bid,  without  duty,  was  $122,350 
on  each  tug,  plus  $6,000  for  deliveir  at  Colon,  or  $128,350  for  each 
tug,  deUyery  at  the  Isthmus.  Including  the  assumed  15  per  cent 
equivalent  of  duty,  the  amount  of  the  Holland  firm's  bid  was 
$147,602.50  for  each  tug,  complete,  delivered  at  the  Isthmus,  or  a 
total  of  $295,205  for  two  tugs.  After  the  proposals  were  opened, 
the  above  finn  offered  to  reduce  the  time  of  deUvery  to  300  days  for 
the  first  tug  and  330  days  for  the  second  tug. 

The  lowest  domestic  proposal  was  submitted  by  the  Staten  Island 
Shipbuilding  Co.,  Port  Kicmnond,  N.  Y.,  which  company  bid  $152,000 
on  each  tug,  complete,  or  a  total  of  $304,000  for  two  tu2s  delivered 
at  Colon.  The  dates  of  dehvery  were  specified  as  295  days  for  the 
first  and  325  days  for  the  second  tug. 

The  bid  of  the  Holland  firm,  including  15  per  cent  added  for  duty, 
was  $8,795  less  than  that  tendered  by  the  Staten  Island  Shipbuilding 
Co.  without  taking  the  amount  of  duty  into  consideration,  the  bid 
of  the  Holland  firm  was  $47,300  lower  than  that  of  the  Staten  Island 
Shipbuilding  Co. 

The  question  of  award  was  referred  to  the  Secretary  of  War  on 
April  23,  1914,  who,  with  the  approval  of  the  Preeidenti  made  the 
award  to  the  Staten  Island  Shipbuilding  Co.,  and  contract  was 
entered  into  with  that  company  on  May  8,  1914,  for  the  coostruction 
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of  two  tugboats  at  $152,000  each|  complete,  deliyered  at  Colon,  the 
first  on  or  Defore  January  18,  1916,  and  the  second  on  or  before  Feb- 
ruary 17,  1916. 

Award  was  made  on  two  rather  than  on  four  tugs,  because  it  was 
thought  that  these  tugs,  with  The  Panama  Canal  tu^  now  engaged 
on  cozistruction  work,  will  answer  requirements  for  tne  present,  and 
meanwhile  experience  will  be  gained  rrom  the  use  of  Uiese  two  tugs 
that  will  be  valuable  in  making  any  additional  purchases  in  future. 

Dimensiona  of  tugs. — The  tugs  will  have  single  screw  propellers 
and  their  principal  dimensions  are  to  be  as  follows:  Length  oyer  all, 
126  feet  6  inches;  length  between  perpendiculars,  112  feet;  breadth 
on  deck,  30  feet;  depth  molded,  low  point,  17  feet;  mean  draft, 
loaded.  13  feet  3  mches;  normal  speed,  13  knots. 

Him  and  mxichinery. — ^The  huU  and  machinery  will  conform  in 
every  respect  with  Lloyd's  Rules  for  vessels  of  this  special  class,  and 
all  matenals  used  in  the  same  must  be  equal  to  that  prescribed  in  the 
said  rules.  Each  tug  will  be  fitted  with  up-to-aate  fire-fighting 
apparatus. 

BaUera  and  engines. — ^Each  tug  wiU  be  equipped  with  two  12  feet 
6  inches  by  12  feet  single-ended  return  tubular  cylindrical  boilers  of 
the  Scotdi  type,  each  naving^  two  44-inch  corrugated  Morrison  fur- 
naces. The  boilers  wiU  be  bmlt  for  a  working  pressure  of  160  pounds 
per  square  inch,  and  will  be  arranged  to  burn  ooth  coal  and  niel  oil. 

Each  tug  will  be  furnished  with  one  vertical  inverted  compound 
surface  condensing  engine  of  standard  marine  design,  having  cylinders 
24  inches  and  60  mches,  by  30  inches  stroke,  and  capable  of  devel- 
oping not  less  than  1,000  mdicated  horsepower  at  100  revolutions, 
with  a  steampressure  of  160  pounds  at  the  boiler,  without  the  use  of 
by-passes.  Each  engine  wiU  be  fitted  with  an  independent  surface 
condenser  and  independent  air  pump. 

The  boilers  and  enmnes  will  comorm  in  every  respect  with  the 
requirements  of  Lloyd's  Rules  and  the  United  States  Steamboat 
Regulations,  and  have  been  desimed  with  a  view  to  serviceability  and 
low  cost  01  maintenance  comoined  with  large  boiler  and  engine 
power. 

Inspection. — ^The  inspection  of  these  tugs  is  being  performed  by  the 
Washington  office,  Mr.  Furstenau  having  such  general  supervision  of 
the  construction  and  the  inspection  as  is  required  by  his  contract. 

OONSTBUOnON   WOBK — ^FAOIFIO  TEBHINAL8. 

Durine  the  year  Superintendent  J.  A.  Walker  has  been  in  local 
char^  of  construction  work  performed  by  the  subdivision  of  Pacific 
termmals  at  Balboa,  with  Assistant  Engmeer  H.  D.  Hinman  as  his 
principal  assistant. 

The  work  of  this  subdivision  includes  everything  pertaining  to  the 
construction  of  the  dry  docks,  entrance  basin,  Balpoa  coaling  nlant, 
shops,  yards,  quay  watls  and  pier,  and  the  maintaining  of  dikes  for  the 
filling  m  of  land  resulting  from  the  operation  of  dredges. 

On  January  1,  1914,  excavation  work  in  Sosa  Hill  to  furnish  rock 
for  Naos  Island  Breakwater  was  transferred  from  the  fourth  division 
to  this  subdivision.  Li  the  latter  part  of  the  year  there  was  trans- 
ferred to  this  subdivision,  as  stated  hereinbefore,  the  operation  of 
Anoon  Qutfry  and  Ifirafiores  sand  service. 
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General. — During  the  year  1,513,048  cubic  yards  of  material  were 
excavated,  the  greater  part  of  which  was  for  tne  dry  docks^  entrance 
basin,  coating  plant,  shops,  quay  walls  and  piers.  Of  this  amount 
1,477^843  cubic  yards  were  placed  in  fiUs  and  embankments,  the 
remainder  being  hand  excavation  wasted  in  the  excavation  of  founda- 
tions for  shops  and  orange  peel  excavation  thrown  to  one  side  during 
the  excavation  for  foundations  for  wharves  and  piers.  Six  hxmdrea 
and  eijght  thousand  three  hundred  and  fifteen  lineal  feet  of  holes  were 
drilled  and  217.66  tons  of  dynamite  used  in  connection  with  this  work; 
42.5  miles  of  track  were  laid  and  30.5  miles  removed  in  connection 
with  this  work ;  77,845  cubic  yards  of  concrete  were  placed,  in  which 
there  were  used  11,041,572  pounds  of  reinforcing  steel  and  1,192,990 
pounds  of  fixed  steel;  202,223  lineal  feet  of  piles  were  driven  in  con- 
nection with  foundations  imd  with  trestles.  Tables  Nos.  11  to  17, 
inclusive,  show  the  quantities  of  the  above-mentioned  items  by 
months. 

Stecmi  shovel  ezcavcUion. — ^Excavation  by  steam  shovels  was  under 
the  immediate  direction  of  Mr.  J.  A.  Loulan,  superintendent  of  exca- 
vation. Steam-shovel  work  was  performed  for  the  drv  docls, 
entrance  basin,  coaling  plant,  and  at  Sosa  Hill  and  Diablo  l£ll.  The 
maximum  number  of  shovels  in  operation  at  any  one  time  was  nine. 

Seven  thousand  nine  hundred  and  thirty-nine  cubic  yards  of  earth 
and  129,837  cubic  yards  of  rock  were  excavated  for  the  Naos  break- 
water and  Balboa  dumps  from  Sosa  Hill  by  this  subdivision.  Prior 
to  the  taking  over  of  tne  Sosa  Hill  work  by  this  subdivision,  95,200 
cubic  yards  of  rock  were  loaded  by  the  fourth  division  during  the 
months  of  November  and  December. 

Durinj^  the  year  228,290  cubic  yards  of  earth  and  5,103  cubic 
yards  of  rock  were  excavated  by  this  subdivision  in  Diablo  Hill. 
This  material  was  used  in  connection  with  the  construction  of  the 
cofiFerdam,  the  fiU  round  the  shop  yard,  and  the  fill  for  the  Panama 
Railroad  yards.  Bepairs  to  steam  shovels  were  made  by  the  me- 
chanical (uvision. 

Table  No.  18  shows  the  total  amoimt  of  excavation  performed  by 
steam  shovels  during  the  fiiscal  year. 

Cofferdam. — ^The  cofferdam,  which  was  b^un  on  April  1,  1913,  to 

Krotect  the  entrance  of  Dry  Dock  No.  1,  Dry  Dock  No.  2,  the  entrance 
asin,  and  the  coal  pocket  excavations  was  located  to  include  behind 
it  as  much  of  the  rock  excavation  as  possible. 

A  portion  of  the  double  track  trestle  which  was  first  built  gave 
way  on  the  outer  side  on  July  26  after  dumping  on  each  side  K>r  a 
few  davs.  The  outer  toe  was  reinforced  by  dumping  material  on  it 
from  m^edging  scows.  In  view  of  the  depth  and  the  slope  of  the 
rock  this  trestle  was  replaced  with  a  single  trestle  driven  farther 
inland  where  conditions  were  more  favorable  and  less  fill  would  be 
required.  The  new  trestle  gave  no  more  trouble  with  the  exception 
of  one  small  movement  at  the  east  end  which  made  it  necessary  to 
drive  a  single  trestle  about  200  feet  in  length  nearer  the  shore  and 
close  to  site  of  the  north  wall  of  proposed  Dry  Dock  No.  2.  Rock 
fill  was  then  dumped  on  the  harbor  side  of  the  trestle  and  clay  fill 
was  placed  on  the  inner  side  and  supported  by  unloading  loose  rock 
on  its  outer  face  as  the  clay  fill  was  advanced.    As  the  fiU  approached 
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the  top  of  the  trestle  at  elevation  plus  16,  clay  was  used  entirely. 
Along  a  portion  of  the  inner  side  oi  the  cofferdam  it  was  reinforced 
with  a  riprap  wall  to  prevent  washing  during  heavy  rains.  After  the 
trestle  nil  was  completed,  the  center  han  of  tne  cofferdam  was 
widened  out  by  diunpin^  clay  fill  on  the  outside  in  order  to  permit  as 
much  material  as  possible  to  be  excavated  on  the  inside  in  the  dry. 

There  has  been  very  little  or  no  seepage  through  the  cofferaam. 
About  the  only  leaks  which  have  developed  during  the  year  have  been 
through  an  old  French  fill,  composed  of  loose  eiuth  and  rock  at  the 
south  end  of  the  cofferdam.  These  leaks  have  not  caused  any  embar- 
rassment to  the  work. 

One  hundred  and  three  thousand  one  hundred  and  sixteen  cubic 
yards  were  placed  in  the  cofferdam.  Cross  sections  show  that  the 
earth  fill  has,  since  work  started,  pushed  the  overlying  mud  on  the 
rock  bottom  out  into  the  harbor  about  200  feet.  This  was  mainly 
due  to  the  fact  that  the  rock  bottom  directly  outside  of  the  cofferdam 
fin  has  a  steep  slope  toward  the  harbor. 

Dry  Dock  rfo.  I. — ^Excavation  was  carried  on  in  Dry  Dock  No.  1 
in  conjunction  with  the  excavation  in  the  Coal  Pocket,  Entrance 
Basin,  and  Dry  Dock  No.  2  along  the  general  lines  laid  out  at  the 
beginning  of  the  work. 

The  old  Balboa  machine  shop,  which  stood  on  the  site  of  the  north 
wall  of  the  dock,  remained  on  this  site  until  the  middle  of  November, 
1913,  and  this  confined  the  excavation  along  this  side  of  the  dry  dock 
considerably,  the  work  proceeding  along  the  center  and  south  sides. 
At  the  end  oi  November,  upon  the  demoHtion  of  this  building,  the  last 
obstruction  on  the  site  of  the  excavation  was  removed. 

llie  excavation  from  this  area  has  nearly  all  been  taken  out  from 
the  dry-dock  site  in  Lidgerwood  and  steel  dump  cars  on  a  3  per  cent 
incline  running  along  the  north  wall  of  the  dock.  This  incline 
extends  eastwwi  between  the  foundry  and  the  lumber  shed  and  the 
permanent  shop  buildings. 

Up  to  February,  1914,  three  shovels  were  worked  eight  hours  a  day. 
On  February  5  the  diovels  were  put  on  a  12-hour  basis  and  another 
shovel  was  added.  These  shovels  were  worked  on  split  shifts,  12 
hours  a  day  continuously,  to  the  end  of  the  year.  One  shovel  was 
removed  in  June. 

There  were  excavated  from  the  site  of  Dry  Dock  No.  1  during  the 
fiscal  year  358,282  cubic  yards,  48,838  cubic  yards  of  which  were 
classified  as  earth  and  309,449  as  rock  excavation,  making  a  total  of 
466,975  cubicyards  excavated  in  Dry  Dock  No.  1  at  tl\e  close  of  the 
fiscal  year.  Inere  remains  to  be  excavated  about  87,000  cubic  yards, 
and  tnis  excavation  is  mainly  rock  and  is  nearly  all  required  for  the 
culverts  in  the  side  walls  of  tne  dock. 

At  tiie  close  of  the  year  the  excavation  under  the  south  wall  and 
over  the  south  half  of  tne  floor  was  down  to  elevation  minus  40.  This 
is  the  ^rade  of  the  floor,  but  is  14  feet  above  the  elevation  to  which 
the  excavation  is  to  go  for  the  culverts  and  the  walls.  The  material 
was  taken  out  of  the  dry  dock,  on  both  Lidgerwood  cars  and  dump 
can,  most  of  the  spoil  being  wasted  either  on  the  dumps  at  Balboa  or 
on  the  Naos  Breakwater.  The  rock  walls  on  the  north  and  south 
side  of  the  diy-dock  site  have  been  kept  as  vertical  as  possible.  Tlie 
dip  of  the  rock  made  it  difficult  on  the  south  side  of  the  dry-dock  site 
to  maintain  a  vertical  face. 
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Water  entering  the  excavation  has  been  allowed  to  flow  by  gravity 
into  the  entrance  basin  where  the  drainage  pumps  are  located.  "No 
trouble  has  been  experienced  from  seepage  or  rain  water  flooding  the 
work. 

^  Toward  the  end  of  the  fiscal  year  arrangements  were  made  to  pro- 
vide means  of  removing  the  incline  on  the  north  side  of  the  dry  dock, 
and  this  will  be  done  by  building  an  incUne  on  a  trestle  down  from  the 
head  of  the  dock  alon^  its  center.  The  material  remainmg  will  be 
haule|M)ut  on  cars  by  locomotives  on  the  trestle,  which  willbe  built 
on  a  5  per  cent  grade.  About  15,000  cubic  yaras  will  be  taken  up 
the  wooden  incline.  The  incline,  will  facilitate  the  handling  of  cars, 
ironwork,  and  other  material  in  and  out  of  the  site. 

The  concrete  inixing  plant  will  consist  of  2-vard  mixers  placed 
under  overhead  bins  in  the  south  wall  of  the  dock  and  36-inch  gauge 
Porter  locomotives  for  transporting  the  mixed  material  to  the  forms 
in  2-yard  bottom-dumping  buckets  handled  by  locomotive  cranes 
with  long  booms. 

Dry  Dock  No.  2. — ^Dry  Dock  No.  2,  just  north  of  the  entrance  to 
Dry  Dock  No.  1,  was  excavated  during  the  year  in  connection  with 
the  excavation  over  the  general  area.  The  work  was  handicapped 
in  this  area  due  to  the  old  shipwaj^  shop,  which  was  run  by  the  sixth 
division  in  connection  with  repau*  work  on  dredges.  This  building 
was  not  removed  imtil  January,  1914.  The  excavation  for  this  dock 
was  completed  as  far  as  excavation  in  the  dry  could  be  made  behind 
the  cofferdam  and  was  carried  to  elevation  minus  24.  This  material 
was  handled  very  easily  in  connection  with  the  material  excavated 
from  the  general  area.  It  is  not  proposed  to  continue  work  on  this 
dry  dock  at  present. 

There  was  excavated  from  the  site  of  Dry  Dock  No.  2  and  the  en- 
trance pier  on  the  south  side  of  this  dry  dock  during  the  jrear  41,548 
cubic  yards  of  earth  and  52,129  cubic  yards  of  rock.  This  material 
was  removed  by  steam  shovels  and  was  taken  to  the  dumps,  using  the 
incline  running  out  of  Dry  Dock  No.  1.  Steam  shovel  excavation 
for  Dry  Dock  No.  2  was  completed  at  the  end  of  Mav,  1914. 

Entrance  basin. — Work  proceeded  in  the  entrance  oasin  throughout 
the  entire  fiscal  year  in  conjunction  with  other  steam  shovel  excava- 
tion in  the  immediate  vicinity.  Steam  shovel  operations  in  this  area 
deepened  the  excavation  from  minus  13.5,  at  the  beginning  of  the  year, 
to  tne  final  grade,  minus  45,  for  the  entire  area  inside  of  the  toe  of  the 
cofferdam,  and  a  total  of  351,333  cubic  yards  were  removed.  The 
rock  of  the  area  was  nearly  imif  orm  and  nearly  all  a  hard  blue  andesite, 
with  the  exception  of  a  few  small  seams  of  rotten  yellow  rock. 

Two  14-incn  electric  pimxps  which  were  installed  last  year  on  the 
coaling  plant  site  were  removed  to  a  final  location  adjacent  to  the 
inner  toe  of  the  cofferdam  as  soon  as  the  excavation  had  reached  minus 
18,  the  bottom  of  the  coal  pockets.  As  the  excavation  proceeded  the 
pumps  were  lowered.  The  operation  of  the  two  14-inch  electric 
pumps  was  not  satisfactory,  due  to  the  60-foot  head  under  which 
they  had  to  work.  The  pumps  had  been  used  for  some  time  on  other 
work  and  were  not  in  good  condition.  In  May  these  pumps  were 
replaced  bj  three  steam-driven  compoimd  reciprocating  Wortnington 

E limps,  with  14-uich  suction  and  12-inch  discharge.    These  pumps 
ave  proven  exceptionally  satisfactory. 
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Seepage  into  the  cut  was  measured  during  the  months  of  March 
and  Apnl  b;  daily  readings  on  weirs.  The  total  amount  pumped 
from  the  sump  was  measured  by  a  Cippoletti  weir.  During  March, 
when  there  was  but  little  rain,  the  average  daily  amount  of  water 
pumped  was  56,148  cubic  feet,  less  than  one-half  of  which  was  salt 
water.  The  salt  water  entered  through  an  old  French  fill  at  tibe 
southwest  end  of  the  excavation.  During  June,  an  average  rainy 
season  month,  3,710,266  cubic  feet  of  water  was  pumped. 

All  the  excavation  for  the  entrance  basin  was  completed  at  the 
close  of  the  fiscal  year,  all  material  having  been  taken  out  on  the 
incline  along  the  north  wall  of  Dry  Dock  tso.  1. 

BALBOA  OOALZNQ  PLANT. 

Excavation. — ^The  area  required  for  the  storage  of  coal  and  for  the 
trarel  of  unloading  towers  measures  800  feet  in  length — from  sta- 
tion 0  to  plus  8 — ^and  about  400  feet  in  width,  measured  from  tiie 
outer  edge  of  the  quay  wall.  Between  stations  0  and  plus  2  and 
between  stations  plus  5  and  plus  8,  500  feet  in  all,  the  bottom  of  the 
coal  pile  will  be  at  elevation  plus  10.  Between  stations  plus  2  and 
plus  5,  a  distance  of  300  feet,  the  bottom  of  the  coal  pile  will  be  at 
minus  18  to  provide  for  submerged  storage  of  coal  for  mihtary  use. 
Excayation  was  performed  by  steam  shovels  and  was  nracticaUy 
completed  in  February,  1914.  The  amount  excavated  during  tibie 
year  was  166,104  cubic  yards,  79,837  cubic  yards  of  which  was  earth 
and  86,267  rock. 

Concrete, — ^Upon  completion  of  the  excavation,  work  was  be^un 
on  placing  the  masonry  forming  the  crane  runway  supports  wmch 
run  east  and  west  through  the  center  of  the  storage  pile  and  which 
support  the  old  Pacific  cQvision  berm  cranes  which  will  be  reerected 
to  rehandle  the  coal.  This  material  was  mixed  bv  a  ^yard  mixer 
and  placed  by  a  locomotive  crane.  At  the  close  of  the  fiscal  year  all 
but  uiree  of  the  piers  over  the  deep  coal  pockets  were  up  to  tne  con- 
struction joint  where  the  girders  which  carry  the  rail  are  to  be  set. 
liie  retaining  wall  between  the  high  and  low  storage  pockets,  at 
station  plus  5,  was  up  to  elevation  12  for  three-quarters  or  its  length, 
llie  rubble  retaining  wall  on  the  south  side  of  the  low  storage  area 
was  completed,  as  well  as  a  part  of  the  small  rubble  retaining  wall  at 
the  east  end  of  the  high  area.  There  were  placed  during  the  year 
3,950  cubic  yards  of  concrete  and  808  cubic  yards  of  rubble  masonry. 

IILLIMO  AND  BMBANXMBNT. 

Excavated  material  removed  from  the  general  site  of  the  dry  dock 
was  used  to  bring  tibe  shopyard  up  to  elevation  plus  18  and  to  make 
the  fill  behind  the  quay  wall,  piers,  and  the  area  to  be  occupied  by 
the  Panama  Railroad  yards,  which  lie  east  of  the  head  wall  of  the 
permanent  piers.  When  this  fill  had  neared  completion  the  exca- 
vation in  Sosa  Hill  was  shut  down  and  the  material  from  the  dry 
dock  was  used  for  this  purpose. 

Very  little  fill  remains  to  be  done  to  bring  the  site  up  to  the  required 
erade  in  the  vicinity  of  the  shops  and  yards.  The  principal  remain- 
ing fill  at  the  dose  of  the  fiscal  year  is  that  at  the  west  end  of  the 
coaling  plant,  a  smidl  quantity  behind  the  head  wall  of  Pier  No.  1, 
andbdimd  wharves  ''d  e"  and  "e  f." 
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QUAY  WAIiLB  AND  PnB8. 

The  quay  walls  and  piers  under  construction  during  the  year 
consist  of  a  reinforced  concrete  deck  supported  by  cylmder  piers 
sunk  to  rock.  The  concrete  placed  in  these  structures  consisted 
for  the  caisson  filler  of  a  mixture  of  one  part  cement^  three  parts 
sand,  and  six  parts  broken  stone;  and  for  the  reinforced  concrete 
girders  and  floor  slabs  one  part  cement,  two  parts  sand,  and  four 
parts  of  broken  stone.  Progress  in  caisson  operations  are  shown 
m  Table  No.  19. 

Quay  wdU  ^*g  h  i." — The  work  on  the  substructure  for  this 
dock  consisted  of  sinking  cylindrical  concrete  caissons  to  rock  and 
reinforcing  and  filling  them.  All  reinforced  concrete  cylinders  are 
7  feet  6  mches  in  diameter,  with  8-foot  bottom  section  5  feet  in 
length.  Sixteen  caissons  remained  to  be  sunk  during  the  fiscal 
year,  most  of  the  substructure  having  been  completed  last  year. 
There  are  a  total  of  135  caissons  in  this  dock,  which  required  8,819 
cubic  yards  of  excavation  and  7,924  cubic  ^ards  of  concrete. 

The  placing  of  the  superstructure,  consisting  of  reinforced  concrete 
girders,  beams,  and  floor  slab,  and  a  vitrified  brick  surface,  began 
m  July.  An  elevator  tower,  on  a  movable  platform  equipped  with 
revolving  chute  having  a  universal  joint,  was  used.  One  of  these 
towers  was  placed  at  each  end  of  the  dock  and  worked  toward  the 
center.  Hie  reinforced  concrete  floor  was  completed  February  1, 
1914.    It  contained  7,146  cubic  yards  of  reinforced  concrete.    The 

?aving  brick  on  this  dock  was  laid  on  a  sand  cushion.  There  were 
5,683  square  feet  of  brick  laid  on  the  floor  of  this  dock  and  it  was 
completed  on  April  1,  1914. 

A  ''deadman^  was  placed  in  the  ground  about  85  feet  behind  the 
rear  edge  of  the  dock  and  opposite  each  transverse  eirder,  with  an 
effective  bearing  area  of  48  square  feet,  constructed  of  reinforced 
concrete.  These  'Meadmen"  are  connected  to  the  dock  by  steel 
rods  2}  inches  in  diameter,  drawn  tight  hj  means  of  tumbuckles. 
These  rods  were  attached  to  the  transverse  girders  and  the  rods  were 
covered  with  concrete,  forming  a  permanent  anchorage  to  counteract 
the  outward  pressure  against  the  cylinders. 

Bulkhead  quay  wall  ^'ijm  n". — ^This  wall  is  similar  in  construction 
to  quay  waU  "g  h  i"  described  above,  and  forms  the  head  wall  to 
the  sUps  on  either  side  of  Pier  No.  1  which  extends  out  from  the  face 
of  this  wall  1^000  feet  at  right  angles  to  the  canal  and  is  201  feet 
wide.  The  sinking  of  the  caissons  for  tUs  section  of  quay  wall 
was  completed  in  February,  1914.  Rock  was  encountered  very  much 
higher  than  on  the  greater  part  of  the  other  quay  walls  and  it  was 
necessary,  therefore,  to  do  considerable  rock  e;xcavation  in  the  cais- 
sons to  get  them  well  below  minus  45.  Most  of  the  earth  excavation 
inside  the  caissons  was  done  bv  orange  peel  buckets  operated  on 
locomotive  cranes.  The  only  nand  excavation  necessary  was  in 
removing  the  rock  and  cleaning  out  the  bottom  of  the  caissons  pre- 
paratory to  placing  the  concrete  filling. 

Sixty-five  7  foot  6-inch  piers  were  required  for  this  dock.  They 
were  all  sunk  to  rock  at  the  end  of  February.  1914.  The  caissons 
had  a  total  length  of  3,699  linear  feet.  Three  tnousand  four  hundred 
and  ten  linear  feet  of  caissons  were  sunk  during  the  year.  Hie  super- 
structure was  placed  similar  to  that  of  the  ouier  clocks  by  means  of 
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movable  towers  and  chutes.  Two  thousand  four  hundred  and 
ei^ty-three  cubic  yards  of  concrete  were  placed  during  the  year. 

Fier  No.  1. — The  construction  of  Pier  No.  1  has  proceeded  dming 
the  year  in  a  manner  similar  to  that  of  the  other  ouay  walls,  both  as 
regflfds  excavating  the  caissons  and  placing  tne  superstructure. 
Most  of  the  material  excavated  was  soft  alluvisd  mud,  but  at  the  east 
end  near  the  head  wall  rock  was  encountered  at  a  relatively  hi^ 
elevation  which  necessitated  considerable  handwork.  This  hand 
excavation  was  removed  in  buckets  by  means  of  small  hoisting 
en^nes  rigged  on  ''Star"  well  drills. 

v7ork  on  sinking  caissons  began  the  latter  part  of  February,  1913, 
and  was  completed  in  February,  1914, 14,637  lineal  feet  of  penetration 
having  been  made  with  the  7-foot  6-inch  diameter  caissons.  One 
hundred  and  eighty-four  piers  were  sunk  to  rock  during  the  vear. 
Some  difficulty  was  experienced  at  the  outer  end  of  the  pier  in  holding 
the  oussons  in  a  vertical  line.  The  material  found  at  the  bottom  of 
the  caissons  was  a  mixture  of  sand  and  alluvial  deposit,  with  decayed 
vegetable  matter,  such  as  logs  and  other  debris.  The  caissons  were 
sunk  by  loading  them  with  cast-iron  weights. 

The  superstructure  of  Pier  No.  1  consists  of  a  quay  extending  round 
the  entire  outer  edge  of  the  pier,  and  was  be^un  in  March  and,  at  the 
close  of  Uie  year,  1,548  linear  feet  of  this  wcOl  had  been  constructed, 
containing  10,222  cubic  yards  of  concrete.  The  reinforced  concrete 
floor  was  nearly  completed  at  the  end  of  the  vear. 

Quay  wall ' '  ef. " — ^The  work  was  begun  on  tms  section  of  (juay  wall 
at  the  east  end,  and  a  double  trestle  was  constructed  longitumnaUj 
through  the  site  to  be  used  for  handling  6-foot  steel  caissons.  As  this 
work  18  in  water,  the  reinforced  concrete  caissons  used  on  the  other 
dock  work  could  not  be  used.  The  material  for  the  caissons  has  all 
been  ordered  and  fabricated  and  active  operations  have  been  goii^ 
on  in  the  construction  of  the  dock  since  January. 

Tlie  sand-unloading  cranes,  formerly  used  by  the  Pacific  division, 
had  to  be  moved  off  the  dock^  on  which  they  had  been  working  for  the 
past  five  years,  and  that  portion  of  the  dock  removed  which  interfered 
with  quay  wall  "e  f. "  A  ladder  dredge  was  put  to  work  to  clear  the 
site.  The  excavation  inside  the  cylmders  has  been  performed  by 
orange-peel  buckets  as  much  as  possible,  but  the  material  overlying 
the  huti  rock  is  so  firm  that  the  greater  part  of  the  excavation  has  to 
be  done  by  hand^  usin^  ''Star'^'  well  drills  as  hoisting  engines. 

The  upper  sections  of  steel  caissons  on  each  pier  have  been  designed 
so  as  to  permit  the  salvage  of  the  portion  oi  the  steel  caisson  shell 
above  the  mud  line.  Up  to  the  ena  of  the  year  very  little  work  had 
been  done  in  connection  with  the  removal  of  these  sections,  but 
arrangements  were  under  way  and  a  diving  bell  has  been  constructed 
to  be  operated  from  a  locomotive  crane  to  permit  the  removal  of  the 
sections  after  filling. 

The  total  penetration  of  caissons  on  this  section  of  quay  wall  was 
843  linear  feet.  Twenty-three  caissons  had  been  sunk  to  rock;  1,487 
cubic  yards  of  concrete  were  placed  in  the  caisson  shells. 

A  contract  was  let  to  the  United  States  Steel  Products  Co.  on  May 
16, 1914,  for  furnishing  1,500  tons  of  steelwork  for  the  superstructure, 
at  a  total  price  of  $58,800,  delivered  at  Colon  on  or  before  September 
13,  1914. 
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Work  on  the  foundations  for  the  various  shop  buildings  had  been 
well  advanced  at  the  end  of  last  fiscal  year.  Work  on  the  remaining 
foundations  was  pushed  rapidly  in  order  to  have  the  foundations 
ready  for  the  steelwork  furnished  by  the  United  States  Steel  Products 
Co.  Three  thousand  two  hundred  and  twenty-one  cubic  yards  of 
concrete  were  placed  in  these  footmgs  during  the  fiscal  year.  A 
detailed  statement  of  the  concrete  placed  by  month  in  the  various  shop- 
building  foundations  is  shown  on  Table  No.  20. 

All  the  shop  area  has  been  brought  up  to  grade  and  surfaced  with 
crushed  stone,  excepting  the  space  occupied  oy  the  incline  from  the 
dry-dock  excavation  and  a  small  area  between  the  roimdhouse 
j^ard  and  tiie  foundry.  The  mam  work  in  connection  with  founda- 
tions has  been  on  the  north  ends  of  buildings  Nos.  1,  2,  and  3,  and 
also  on  foundations  of  buildings  Nos.  5,  6,  7,  9,  and  15,  including  the 
turntable  pit,  ash  pit,  and  oil  cranes.  The  foundations  at  the  north 
end  of  bunding  ^os.  1  and  2  were  delayed  on  accoimt  of  the  neces- 
sity of  maintaining  rail  connections  to  the  sand  wharf ^  for  the  use  of 
the  fifth  and  sixth  divisions.  The  foundations  in  this  area  consist 
of  3-foot  and  4-foot  steel  cylinders  driven  to  rock  and  filled  with 
concrete.  A  great  deal  of  trouble  was  experienced  in  placing  these 
foundations,  due  to  obstructions  in  the  mud  below  low  tide,  consist- 
ing of  old  barges  and  other  French  equipment  and  old  metal  whidi 
had  been  dumped  into  the  area  and  covered  up.  The  cost  of  the  work 
was  also  increased  from  the  fact  that  most  of  it  was  ''tide  work." 

The  foundations  for  the  shops  o£&ce  building  No.  28  were  com- 
pleted durins  the  year.  This  work  required  526  piles  and  1,196 
cubic  yards  oi  concrete. 

Pipe  piles  and  reinforced  concrete  piles  were  used  in  the  foundar- 
tions  for  the  roundhouse,  the  turntable  and  ash  pits.  Similar  piles 
were  also  used  for  some  of  the  larger  machine  foxmdations. 

The  United  States  Steel  Products  Go.  followed  dose  behind  the 
completion  of  the  foundations  and,  as  soon  as  their  work  was  done, 
work  was  begun  on  the  cinder  floors,  concrete  floors  and  wood  block 
floors  in  the  buildings.  The  wood  block  floors,  which  were  laid  in 
buUdin^  Nos.  1  and  8,  have  given  some  trouble  due  to  expansion. 
The  w^ls  of  the  toilet  building  are  built  of  hollow  tile  and  finished 
with  stucco,  the  gable  ends  being  stucco  and  metal  lath. 

Jfac)^n6/(n^7u2^^io7i6. — ^The  installation  of  the  machine  foundations 
in  the  various  buildings  progressed  rapidly  as  soon  as  it  was  possible 
to  start  work  inside  the  buildings.  On  March  1 ,  the  machine  footings 
of  the  principal  shop  buildings  had  been  placed  and  a  laige  proportion 
of  the  machmes  which  were  brought  from  the  various  shops  on  the 
Isthmus,  or  bought  new  in  the  States,  had  been  placed  in  their 
permanent  positions;  4,944  cubic  yards  of  concrete  were  used  in  the 
construction  of  the  various  machine  footings. 

Shops  tunnel, — The  shops  tunnel,  which  runs  through  the  buildings 
and  yard  parallel  to  the  axis  of  the  dry  dock,  was  completed.  The 
tunnel  is  founded  on  wooden  piles.  The  installation  of  the  air  lines, 
water  lines,  steam  lines  and  electric  wires  was  made  by  the  Mechan- 
ical Division. 

Drainage.-r-la  order  to  cany  oflf  water  from  the  area  on  which  the 
shop  buildings  have  been  built,  blind  drains  have  been  placed  under 
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the  eaves  of  all  buildiiijgs.^  These  drains  were  constructed  by  ex- 
cavating a  trench  and  placing  drain  pipe  in  the  bottom  covering  the 
pipe,  and  filling  the  trench  with  No.  1  Ancon  rock.  At  the  end  of  the 
year  all  the  drains  were  installed,  with  the  exception  of  those  on  the 
north  side  of  the  buildings  Nos.  1,  2,  S,  and  4.  The  drains  in  the  im- 
mediate vicinity  of  the  drv  dock  and  incline  will  also  be  connected 
with  the  main  sewer  whicn  will  run  round  the  dry  dock,  when  the 
dry  dock  walls  are  completed.  The  working  ground  around  the  shop 
buildings  has  been  covered  to  a  depth  of  about  12  inches  with  broken 
stone,  on  which  a  top  dressing  of  Ancon  Quarry  screenings  has  been 
placed.^ 

Precise  levels. — ^Precise  level  bench  marks  were  established  during 
the  jrear  in  the  area  occupied  by  the  shops.  Trouble  has  been 
experienced  by^  the  settling  of  these  bench  marks  due  to  the  exca- 
vation in  the  vicinity  and  the  heavy  blasting. 

PANAMA  BAILBOAB  YARDS. 

The  new  Panama  Railroad  freight  yards,  which  extend  from 
Diablo  Hill  to  the  foot  of  Sosa  HilT,  were  practicallv  completed  at 
the  end  of  the  ^rear.    The  fill  and  excavation  for  these  yards  was 

Eerformed  by  this  subdivision.  Excavation  from  the  inner  harbor 
y  suction  dredges  was  deposited  through  pipe  Unes  into  the  swamp 
lyin^  between  the  site  and  the  old  Panama  Kaikoad  line.  A  consi(f 
eralde  amount  of  dry  fill  was  also  used. 

llie  Panama  Railroad  Co.  supplied  all  the  ballast  and  laid  all  the 
rail  for  these  yards. 

OUBUNDU  BIVEB  CULVERT. 

A  reinforced  concrete  culvert  325  feet  6  inches  long  was  built 
across  the  north  end  of  the  Panama  Railroad  yards  to  iSford  a  pas- 
sage for  the  Curundu  River.  Rock  was  found  about  40  feet  bSow 
the  surface  of  the  swamp  at  plus  2,  and  it  was  therefore  necessary  to 
drive  piles  to  carry  the  culvert.  This  culvert  was  heavily  reinforced ; 
1,664  cubic  yards  of  concrete  were  necessary  for  construction.  At 
the  outer  end  of  the  culvert  a  tidal  gate  was  placed,  hinged  at  the 
top. 

RECLAMATION  OF  LAND. 

The  low,  swampy  area  east  of  Balboa  Terminals  and  north  of 
Ancon  Hill  was  raised  to  a  higher  elevation  over  a  large  part  of  its 
area  by  a  hydraulic  fill  dredged  from  the  inner  harbor. 

REMOVAL  OF  BERM  CRANES  FROM  MIRAFLORE8. 

In  April  a  small  force  started  removing  the  berm  cranes  from 
Ifiraflores  Locks.  At  the  end  of  the  year  one  crane  remained,  which 
was  used  for  unloading  sand  from  barges.  These  cranes  will  be 
reerected  at  Balboa  at  the  coal-handling  plant. 

NAGS  BREAKWATER. 

The  completion  of  the  breakwater  was  turned  over  to  the  fourth 
division  when  the  central  division  was  abolished  last  October.  Spoil 
from  Culebra  Cat  was  used  until  the  Cut  was  flooded  on  October  10. 
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From  that  date  until  January  1  rock  was  excavated  in  Sosa  Hill  by 
the  f our^  division  and  used  as  fill.  On  January  1  the  operation  of 
the  shovels  in  Sosa  Hill  was  turned  over  to  the  second  division,  which 
on  April  1  became  the  division  of  terminal  construction. 

In  March  tJie  shovels  in  Sosa  Hill  were  shut  down,  and  since  then 
material  has  been  obtained  from  the  dry  dock  and  entrance  basin. 
Table  No.  21,  which  accompanies  this  report,  shows  the  amount  of 
material  placed  on  the  breakwater,  by  months,  during  the  fiscal  year, 
amountii^  to  681,827  cubic  yards. 

At  the  beginning  of  the  £scal  year  all  the  trestle  had  been  com- 
pleted to  elevation  plus  14  and  had  been  filled  in  with  the  exception 
of  600  feet,  "nie  work  this  past  year  has  consisted  of  filUi^  in  this 
600  feet.  Considerable  trouble  has  been  experienced  due  to  sliding 
and  spreading  out  at  the  bottom.  Commumcation  by  rail  has  been 
maintained  nearlv  continuously  with  Naos  Island  however.  At  the 
close  of  the  fiscal  year  the  average  elevation  of  the  breakwater  was 
plus  18.5  and  it  has  been  finished  to  its  full  width.  The  average 
settlement  during  the  last  two  weeks  of  the  year  was  0.075  foot,  with 
the  exception  of  one  stretch  about  600  feet  in  length,  which  settles 
about  one-half  inch  per  day.  Duriz^  a  portion  of  the  last  three 
months  of  the  year  there  was  a  settlement  of  about  2  feet  a  day  at  the 
south  end  of  the  breakwater  immediately  north  of  Naos  Island.  The 
settlement  at  the  end  of  the  fiscal  year  at  this  point  had  greatly 
reduced  and  amounted  to  about  3^  inches  per  day. 

ANOON  QUARRY. 

Ancon  quarry  was  continued  in  operation  during  the  fiscal  year. 
It  was  operated  by  the  fifth  division  from  July  1, 1913,  to  February  1, 
1914,  wnen  the  mth  division  work  was  turned  over  to  the  foiirth 
division.  The  operation  of  the  quarry  continued  imder  Uie  fourth 
division  until  May  31,  when  it  was  transferred  to  the  division  of 
terminal  construction.  Supervisor  James  Dougherty  was  in  local 
charge  from  November  1, 1913,  until  the  end  of  the  fiscal  year. 

Considerable  trouble  was  experienced  diiring  the  early  part  of  the 
year  when  the  drilhng  and  blasting  operations  were  going  on  on  top 
of  the  hill  from  rocks  f alHng  on  the  steam  shovel  which  was  working 
under  a  bank  about  280  feet  high.  The  greater  part  of  the  work  has 
been  carried  on  on  the  upper  level,  which  is  over  400  feet  above  the 
crushers.  Two  shovels  nave  been  kept  at  the  quarry  during  the 
year.  Until  May,  1914,  it  was  necessary  to  run  both  shovels.  Since 
that  time  one  shovel  has  been  operated  and  the  other  held  in  reserve. 

In  July,  1913,  the  bank  under  the  crusher  building  gave  way  and 
threatened  to  carry  awav  the  lower  part  of  the  crusher  building  and 
conveyor.  The  material  in  the  slide  was  excavated  by  steam  shovel, 
working  day  and  night  shifts,  and  about  40,000  cubic  yards  were 
thus  removed  and  hauled  to  Miraflores  Locks  for  back  filling  and  to 
Balboa  town  site.  During  tins  time  the  crushers  were  run  12  hours 
a  day. 

THe  crusher  plant  has  been  in  operation  practically  continuously 
for  the  past  fiscal  year.  The  lar^e  crusher  has  been  relined  once. 
the  main  shaft  changed  twice,  and  the  main  eccentric  has  been  changea 
twice  in  order  to  be  rebabbitted.  All  the  machinery  and  conveyor 
bolts  have  been  renewed  once  and  the  rock  screens  have  been  renewed 
three  times  during  the  year.    The  work  has  called  for  a  larger  amount 
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of  No.  2  rock  than  formerly,  and  the  crushers  have  been  arranged  to 
crush  the  rock  smaller,  the  screens  being  changed  so  that  a  ^eater 
percentage  of  No.  2  rock  is  produced.  A  statement  of  operations  at 
the  quany,  showing  the  excavation  by  months,  the  performance  of 
Hie  rock  crushing  plant,  and  the  amount  of  driUing  and  power,  is 
shown  in  Table  No.  22. 

SAND   SERVICE. 

The  unloading  of  sand  from  Chame  at  Balboa  was  handled  by  the 
sixth  division  from  July  1,  1913,  to  February  11, 1914,  on  which  date 
the  sand  unloading  cranes  at  Balboa  were  closed  down  owing  to  the 
necessity  of  moving  them  oflf  the  temporary  dock  on  which  they  were 
installed  in  order  to  permit  the  beginning  of  work  on  the  new  con- 
crete quay  "e.  f."  Unloading  operations  were  transferred  to  Mira- 
flores  on  April  28,  on  which  date  berm  crane  F  was  put  into  service 
unloading  sand  from  barges,  this  work  being  performed  by  the  fourth 
division.  This  service  was  augmented  by  tne  use  of  a  locomotive 
crane  on  May  1,  and  both  locomotive  cranes  and  the  berm  crane 
worked  during  May  and  June.  On  June  16  the  unloadingof  sand 
was  transferred  to  the  division  of  terminal  construction.  The  sand 
is  loaded  by  the  dredging  division  at  Chame  Point  and  transported 
to  Balboa  and  Miraflores  m  bafges  by  tugs. 

The  statement  attached  herewith.  Table  No.  23,  shows  the  amount 
of  sand  unloaded  each  month.  A  total  of  193,782  cubic  yards  was 
unloaded  during  the  year. 

PERSONNEL. 

The  average  gold  clerical  force  employed  by  this  subdivision  during 
the  first  six  months  of  the  fiscal  year  was  7.5  men  with  20  silver  assist- 
ants. During  the  last  six  months  of  the  fiscal  year  there  was  an 
average  force  of  11  2old  men  and  25  silver  assistants. 

The  construction  force  of  this  subdivision  averaged  2,954  men  per 
month  for  the  first  six  months,  ending  December  31;  2,763  men  per 
month  for  the  period  from  January  1  to  March  31;  and  2,306  men 
per  month  for  the  period  April  1  to  June  30. 

Table  No.  11. ^Statement  of  work  done.  Pacific  t€rmxnals,  July  1, 1913  to  June  SO,  1914, 


Month. 


1913 

July 

Ancust 

SeptemlMr 

OetotMr 

NoTvmbv 

liip 

J«naary 

Fabrnwy 

Uatth 

April 

Uky 

June 

Total 


Material  ezcaTated  (cabio 
yards). 


Earth. 


M,734 
72,006 
68,818 
98,921 
67,823 
66,270 


76,721 
66,106 
63,874 

7,103 
31,610 

1,744 


Rock. 


33,664 
30,232 
26,370 
38,492 
46,809 
48,185 


92,731 

133,916 

130,317 

106,358 

85,121 

84,834 


667,129 


856,919 


Total 


88.288 
102,238 

85,188 
132,413 
113,632 
1U,455 


168,462 
199,021 
198,691 
113,461 
116,631 
86,678 


1,513,048 
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Table  No.  26.— Statement  of  work  done,  Pacific  termmahf  July  1,  191S,  to  June  SO, 

1914, — Pile  trestles  coTistrueted. 


stractionat 
quay  wall. 

c  f. 

Forcofler- 

nection 
across  Dry 
Dock  No.  2. 

Temporary 

trestle  to 

transfer 

table. 

Trestle 

No.  6. 

Curundu 

River. 

Sixth 

division 

repair 

wnarf 

extension. 

Cofferdam 
and  Comb- 
er's T 
wharf. 

R.  R. 

sonthboond 
mainline. 

1013. 
July 

Linear  fett. 

Linear  feet. 

Lkuarfeet. 

Linear  feet. 

Linear  feet. 

Linearfeet. 

Linearfeet, 

Angnst 

Septembeor 



October 

154 

224 

November. 

December 

1914. 

fsn^lftfy 

February 

180 

120 

Mart± 

80 
•     •  •  • .  • 

Aoril 

491 
214 
425 

SSy 

130 

June 

Total 

1.130 

130 

80 

180 

120 

164 

224 

Table  No.  21i.'-^UUement  of  work  done,  Pacific  terminals,  July  1,  1913,  to  June  SO, 

1914.— Ditches  dug. 


Dry  dock. 

Entrance 
basizL 

Coal 
pocket 

Building 
No.  2. 

Building 
No.  3. 

Buflding 
No.  4. 

Building 
No.  8. 

TotaL 

1913. 
July 

Linearft. 

3,640 

2,000 

1,180 

670 

430 

310 

150 
212 

Linearft. 

LineatfU 

Linearft, 

Linearft. 

Linearft. 

Linearft. 

Linearft. 
8.040 

Aucust 

1,600 
960 
1,120 
1,005 
1,660 

1,150 
1,430 

1,250 
1,670 
2,100 
2,700 
3,000 

860 
780 

4,850 
0,650 
8,800 
4,135 
4,960 

2,160 
2,422 

September 

600 

730 

600 

810 

Of^bn* 

November 

PMomNr 

1914. 

February 

• 

March 

Anril 

450 
100 
500 

730 

810 

1,300 

200 
360 
280 

1,380 
1,270 
2,080 

1^.:::.:::;:::;.:: 

June  ................r 

Total 

9,642 

11,756 

18,200 

600 

730 

600 

810 

37,337 

1 
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OONBTBUOnON   WORK,  PAOIFIO  TERMINALS,  BALBOA   TOWN  SITE   BUB- 

DIYISION. 

Balboa  town  aiU. — On  Aueust  1,  1913,  this  subdivision  was  estab- 
lished with  Landscape  Architect  W.  L.  Phillips  in  local  charge  of 
both  design  and  construction  work.  The  work  assigned  to  this 
subdivision  included  the  planning  of  the  permanent  town  of  Balboa, 
the  design  of  the  streets,  water  and  sewer  systems,  and  the  con- 
struction thereof  and  the  preparation  of  record  maps  and  plans  of 
this  work.  Additional  duties  were  assigned  to  the  landscape  archi- 
tect in  connection  with  the  planning  of  the  permanent  settlement 
at  Pedro  Miguel,  the  permanent  silver  settlement  at  La  Boca,  and 
for  other  work  requiring  the  services  of  a  landscape  architect.  The 
office  of  this  subdivision  is  located  at  Balboa.  At  tne  end  of  the  fiscal 
year  the  force  included  18  gold  emplovees  and-  208  silver  employees. 

During  the  year  the  following  work  was  performed  by  this  sub- 
division at  Balboa: 

The  preliminary  studies  that  had  been  made  for  the  permanent 
town  01  Balboa  were  revised  and  used  so  far  as  considerea  desirable. 
Previous  study  had  served  to  determine  the  location  of  the  adminis- 
tration building,  and  the  formal  mall  of  buildings  on  Balboa  Plain, 
as  recommended  by  the  fine  arts  commission.  The  street  plan  was 
developed  about  the  central  motive. 

As  laid  out  the  main  roadways  have  a  width  of  24  feet,  and  road- 
ways of  secondary  importance  have  widths  of  either  18  or  14  feet. 
The  land  which  had  been  set  aside  for  the  permanent  gold  site  at 
Balboa  includes  the  following  three  divisions: 

First.  An  area  of  about  29  acres  on  the  north  and  northwesterly 
slopes  of  Sosa  Hill,  which  may  be  termed  ''Sosa  Hill."  As  this 
tract  is  nearer  to  the  shops  and  terminals,  it  has  been  proposed  for 
their  convenience  to  assi^  shop  and  terminal  employees,  so  far  as 
practicable,  to  quarters  in  this  subdivision. 

Second.  An  area  of  about  72^  acres  on  the  southwesterly  slope  of 
Ancon  Hill,  in  which  the  administration  building  has  been  located, 
which  has  been  named  "Balboa  Heights."  This  area  includes  about 
28  acres  of  Ancon  Hospital  reservation,  which  were  released  by 
the  health  department.  Included  in  the  land  released  by  the  healtn 
department  was  the  former  site  of  Ancon  Cemetery,  about  4.4  acres 
in  extent.  The  Governor's  residence  and  the  resiaences  of  married 
employees  working  in  the  administration  building  will  be  located 
in  this  area. 

Third.  An  area  of  about  58  acres  on  the  low  ground  between 
Bxets  first  and  second,  in  which  will  be  located  builoings  of  a  public 
and  semipublic  character,  as  well  as  quarteis.  This  area  has  been 
termed  "  j3alboa  Plain.''  It  was  originally  a  tidal  marsh,  which  was 
filled  with  spoil  from  Culebra  Cut. 

Construction  work  was  started  the  latter  part  of  August,  1913. 
The  progress  of  town-site  work  has  been  governed,  to  some  extent, 
by  tne  ATiRt.ing  structures,  tracks,  etc.  'R  was  found  necessary,  in 
order  to  secure  suitable  drainage,  to  raise  the  grade  of  about  20  acres 
of  Balboa  Plain,  for  which  about  75,000  yards  of  dry  fiU  were  required. 
This  fiU,  which  had  a  maximum  depth  of  3  feet,  was  completed  in 
April,  1914.  Sewers  and  water  mains,  curbs,  ^tters  and  surface 
drains  in  the  areas  which  were  accessible  during  tne  year  were  practi- 
cally completed  in  May.    The  making  of  sewer  and  water  connections, 
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the  laying  of  walks,  the  grading  and  planting  of  ^unds  around  build- 
ings has  closely  followed  up  the  work  of  the  building  construction 

forces. 

Drainage  and  sewerage. — Storm  water  is  removed  from  the  town 
site  by  a  concrete  box  drain  6.5  by  8.5  discharging  at  elevation  0  into 
the  cove  east  of  dump  No.  1.  Tnis  drain  divides  near  the  old  com- 
missary at  elevation  plus  7.35  into  a  4  by  4  culvert  ending  at  the  foot 
of  the  administration  building  hill  and  a  4  by  4  culvert  ending  near 
the  new  clubhouse.  This  work  was  started  by  the  old  fifth  division 
and  completed  by  the  division  of  municipal  engineering.  Water  is 
removed  from  the  streets  on  Sosa  Hill  and  Balboa  Plain  oy  means  of 
storm-water  sewers  and  concrete  ditch-form  gutters.  In  Balboa 
Heights  storm  water  is  removed  entirely  by  means  of  concrete  gutters. 

Sewage  from  Balboa  Heights  and  Balboa  Plain  is  carried  in  a 
separate  system  to  a  point  near  the  old  commissary,  where  it  dis- 
charges into  the  storm-water  culvert  at  about  the  elevation  of  mean 
high  water.  Sewage  from  Sosa  Hill  is  removed  through  the  storm- 
water  drains.  All  sanitary  sewers  have  been  designed  to  give  a 
minimum  velocity  of  2.5  feet  per  second. 

The  drainage  and  sewerage  mstallations  operated  satisfactorily  to 
the  end  of  the  year;  no  nuisance  has  developed  and  no  flooding  or 
excessive  erosion  occurred. 

Water  supply  and  Jire  protection. — The  water-distribution  system 
forms  a  part  of  the  general  Ancon-Balboa^Panama  system.  Standard 
fire  plugs  as  designed  and  furnished  by^  the  division  of  municipal 
engineering,  and  having  6-inch  connections,^  have  been^  located  in 
accordance  with  the  requirements  of  the  division  of  police  and  fire 
protection. 

Paving, — ^Extended  consideration  was  given  to  the  materials  and 
methods  of  constructing  the  streets.  Water-bound  macadam  has 
not  proved  satisfactory  on  the  Isthmus,  especially  where  there  is 
any  great  amount  of  traffic,  on  account  of  its  dust,  raveling  under 
traffic,  eroding  under  rains,  and  the  resulting  high  cost  of  maintenance. 
Its  principal  advantages  are  its  low  first  cost,  and  that  it  requires 
no  special  plant  to  lay.  In  order  to  get  the  work  started  the  streets 
on  Balboa  Plain  were  laid  with  water-bound  macadam,  with  the 
understanding  that,  later  on,  asphaltic  concrete  or  other  form  of 
bituminous  surfacing  could  be  applied  when  desired.  Early  in  1914 
contract  was  placed  with  the  McAleenan  Bros.  Co.,  of  Pittsburgh, 
Pa.,  for  an  asphaltic  concrete  mixing  plant  for  $4,650,  and  the 
necessary  asphalt  was  requisitioned  in  order  to  be  able  to  make  so- 
called  **  asphaltic  concretje"  by  the  proper  combination  of  bitumen 
and  crushed  stone  hot  mixed  by  mechanical  means  before  applying 
to  the  roads.  On  arrival  of  the  mixing^ plant,  in  *May  1914,  it  was 
erected  on  the  first  quarry  level  in  Balboa  Heights.  The  plant 
consists  of  a  revolving-drum  stone  heater  equipped  with  a  J-inch-high 

Eressure  oil  burner,  operating  under  a  pressure  of  150  pounds,  which 
eats  the  stone  to  a  temperature  of  275  F.,  and  from  which  a  bucket 
conveyor  raises  the  heated  stone  to  an  elevated  stone  bin,  from  which 
it  is  discharged,  by  gravity,  into  a  measuring  box  and  then  into  a 
J-jard  motor-driven  Smitn  concrete  mixer.  The  plant  is  equipped 
with  two  asphalt  heaters,  in  which  the  asphalt  is  raised  to  a  tem- 

Kerature  of   350°  F.    The  concrete  mixer  discharges  the  batches 
y  gravity  into  li-yard  bottom  dump  wagons.    Tne  asphalt  was 
nurcnased  under  the  following  specifications: 
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Penetration,  45-55  (Dow  machine).  Paraffin,  not  more  than  0.75  per  cent.  Solu- 
bility in  chemically  pure  carbon  bisulphide,  99.6  per  cent.  DactUity  at  77®  P.,  not 
lew  than  100  centimeters. 

The  mixture  consists  of  66  per  cent  No.  2  Ancon  stone  that  passes 
through  a  1^  mch  mesh  screen,  26  per  cent  of  Ancon  quarry  screen- 
ings, and  8  per  cent  of  asphalt.  The  asphaltic  concrete,  having  an 
average  depth  of  2i  inches  after  rolling,  is  laid  on  a  broken-stone 
base,  about  6  inches  thick  after  rolling,  consisting  of  No.  1  Ancon 
rock,  with  enough  No.  2  rock  to  fill  tne  larger  voids  in  the  upper 
surface.  The  output  of  the  mixing  plant  averages  22  cubic  yards 
per  dav  of  eight  hours.  As  this  plant  was  not  put  into  commission 
until  the  rainy  season  had  startea,  a  lar^e  proportion  of  the  working 
time  has  been  lost  on  account  of  shutdowns  during  rains.  During 
a  period  of  14  working  days,  however,  2,048  linear  feet  of  18-foot 
road  was  completed,  amounting  to  4,096  square  yards. 

Lwhi  and  power. — ^AU  light,  power,  and  telephone  cables  in  Balboa 
will  be  laid  underground  in  conduits,  the  secondaiy  distribution  being 
effected  through  armored  cable.  This  work  is  under  the  jurisdiction 
of  the  electrical  division. 

Location  of  subsurface  structures. — ^The  absence  of  private  property 
together  with  a  previous  knowledge  of  where  builmngs  were  to  bie 
placed,  has  made  it  possible  to  locate  practically  aU  subsuif ace 
structures  likely  to  need  repairs,  inspections,  or  replacing,  elsewhere 
than  imder  pavements,  thus  avoiding  a  common  source  of  heavy 
expense  in  municipal  maintenance. 

Plant  propagation. — ^The  propagation  of  trees  and  shrubs  for  horti- 
cultural work  on  the  town  site  has  been  carried  on  since  November, 
1913,  by  the  health  department  at  Corozal  farm,  in  accordance  with 
lists  prepared  by  the  landscape  architect  and  Mr.  Henry  Pittier. 

A  table  is  attached  showing  the  various  items  and  amounts  of  work 
completed  by  this  subdivision  during  the  year. 

OUier  work. — The  plans  for  the  permanent  town  of  Pedro  Miguel 
were  worked  out  by  this  subdivision,  and  included  the  layout  and 
design  of  new  roads,  together  with  additions  to  the  water  and  sewer 
system.  The  plans  were  approved  m  August,  1913,  and  the  con- 
struction was  undertaken  by  the  division  olmunicipal  engineering. 

The  services  of  the  landscape  architect  have  been  used  by  vanous 
departments  and  divisions  in  connection  with  their  work. 

Tablb  No.  28. — Balboa  town-nte  work  completed  during  thejisoal  year  1913-14* 


Item. 


Dftehlnir linear  feet. 

Exeavstioo cubic  yards. 

Fill do... 

Macadam  pAvement iquare  yards. 

AapbalUeooocreto  pavement do. . . 

Grmvel  pavement do... 

Ooite linear  feet. 

Gutters do... 

Mteoellaneous  concrete cubic  yards. 

Water  pipes  in  place: 

4-iadr....:. linear  feet. 

•-taeh do... 

t-lneli do... 

rater  pipe  hn  place: 

loloeli.*** do... 

%mh do... 


Amount 


8,990 
80,199 
28,295 
18,301 

4,096 

1,078 
13,142 

7,067 
760 

4,542 

8,124 

1.262 

968 


Item. 


Sewers: 

6-inch linear  feet 

8-inch..... do.. 

10-inch do.. 

13-inch do.. 

15-inch do.. 

20-inch do.. 

24-inch do.. 

Concrete  box  drains,  3  by  3  feet 

Manholes 

Rubble  masonry cubic  yards 

Trees  planted 

Orounds  planted square  yards 

Lawn  seeded do.. 


Ammint 


7,879 
6,786 
1,507 
7,861 
1,326 
1,009 
1,079 


818 

50 

830 

4,80 
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ATLANTIC  TEBMINALS — CONSTRUCTIOX. 

Oeneral. — ^Upon  the  abolishins;  of  the  /  tlantic  division  on  February 
1,  1914,  the  work  connected  with  the  completion  of  the  west  break* 
water,  the  operation  of  Porto  Pello  quarry,  and  the  construction  of 
the  east  breakwater,  was  transferred  to  the  division  of  terminal  con- 
struction. Construction  work  connected  with  the  Cristobal  coaling 
plant,  except  dredging,  is  also  being  performed  by  the  division  of 
terminal  construction. 

Lieut.  Col.  William  V.  Judson,  United  States  ^  rmy,  as  assistant 
division  engineer,  was  in  local  charo:e  of  breakwater  construction 
work  until  he  left  the  Isthmus  on  leave  of  absence,  effective  ^anuary 
23,  1914,  at  which  time  y^sst.  Enejineer  F.  C.  Stanton  was  placed 
in  local  charge  of  breakwater  construction  and  Porto  Bello  quarry. 
In  addition  Mr.  Stanton  was  placed  in  local  charge  of  the  Cnstobal 
coaling  plant  work  on  March  2,  1914,  when  preliminary  operations 
were  begun  on  the  site.  On  April  1,  Mr.  R.  B.  Tinsley  was  appointed 
as  assistant  engineer  in  local  charge  of  the  coaling  plant  construction. 
A  sst.  Engineer  Tinsley-left  the  ^thmus  on  May  3  and  the  coaling- 
plant  work  was  combined  with  the  breakwater  construction  under 
Asst.  Engineer  Stanton.  On  May  29,  when  Asst.  Engineer  Stanton 
left  the  bthmus,  the  work  in  connection  with  the  breakwater  con- 
struction was  placed  in  local  charge  of  Supt.  C.  C.  Snedeker^  and 
Supt.  W.  G.  Thompson  was  appointed  in  local  charge  of  the  coaling- 
plant  work,  both  reporting  direct  to  the  engineer  of  terminal  con- 
struction. 

Breakwater  quarry^  Porto  Bello, — ^The  production  of  armor  rock  at 
the  quarry  continued  during  the  fiscal  year  on  the^  old  crushed  rock 
quarry  level  above  the  two  lower  levels  referred  to  in  the  last  annual 
report.  On  December  1,  1913,  working  hours  in  the  quarry  were 
reduced  from  12  to  8  hours  a  day.  On  April  30,  1914,  operations  at 
Porto  Bello  ceased. 

The  equipment  in  service  at  Porto  Bello  for  producing  armor  rock 
included  two  300  class  locomotives;  eight  400  class  locomotives;  four 
model  91  Marion  steam  shovels;  one  70  ton  Bucyrus  steam  shovel; 
four  locomotive  cranes  and  one  70  ton  steam  shovel  converted  into  a 
crane;  two  unloaders;  two  plows  and  spreader;  and  75  Lidgerwood 
fiat  cars. 

During  the  year,  207,654  cubic  yards  of  armor  rock  were  produced 
and  shipped.  Auxiliarv  excavation  by  steam  shovels  amounted  to 
302,893  cubic  yards,  which  was  wasted  on  the  shore  dump;  119.75 
tons  of  dynamite  were  used;  94,741  linear  feet  of  holes  were  drilled; 
34,109  linear  feet  of  track  were  laid,  and  25,809  linear  feet  were  re- 
moved. 

During  May,  1914,  the  quarry  was  closed  down  in  such  manner  that 
it  can  be  reopened  if  found  necessary  later  in  connection  with  the  east 
breakwater.  The  following  equipment  was  removed:  Six  locomo- 
tives ;  1  steam  shovel  (the  70  ton  Bucyrus)  was  sent  to  the  obsolete 
storehouse;  two  locomotive  cranes  were  transferred  to  Balboa  and 
one  to  the  division  of  fortifications;  two  locomotives,  of  which  one 
was  sent  to  the  Cristobal  coaling  plant,  and  one  was  returned  to  the 
Panama  Railroad. 

Water  transportation. — ^In  connection  with  this  service  the  tugs  and 
other  plants  steamed  about  17,851  milesi  handled  1,615  barges,  and 
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carried  about  22,000  passengers.  From  February  19,  1914,  to  April 
1914,  2,647,023  gallons  of  water  were  hauled  from  Oistobal  to  Toro 
Point  in  a  specidly  prepared  barge.  There  were  regularly  employed 
in  this  service  one  tug  and  nine  stone  barges;  others  were  available 
in  case  of  breakdown.  In  May^  1914,  the  tug  and  one  of  the  barges 
were  transferred  to  the  dredging  division ;  and  eight  barges  were  trans- 
ferred to  the  Panama  Raibroaa  Co.  In  June,  1914,  one  crane  barge 
was  transferred  to  the  supply  department. 

West  hreahvater.  Colon, — Kepair  work  on  the  breakwater  trestle 
terminated  on  December  4,  1913,  and  all  rails,  stringers,  and  caps 
were  removed  and  shipped  to  Coco  Solo  for  use  on  the  east  breakwater. 
The  piles  from  the  harbor  side  of  trestle  near  the  water  line  were  also 
removed. 

The  total  amount  of  Porto  Bello  rock  placed  on  the  breakwater  from 
July,  1913.  to  May,  1914,  was  207,654  cubic  yards,  of  which  169,442 
cubic  varus  were  placed  by  three  derrick  barges,  and  38,212  cubic 
y^ards  by  three  cranes ;  18,254  cubic  yards  of  dredged  rock  were  placed 
m  the  breakwater^  800  linear  feet  of  track  on  the  trestle  were  relaid. 
The  necessary  maintenance  work  was  done  on  pipe  lines,  reservoirs, 
and  sewers. 

The  plant  included  2  locomotives,  3  locomotive  cranes,  23  Lidger- 
wood  cars,  1  unloader,  2  plows,  and  3  derrick  barges. 

Operations  at  Toro  Pomt  in  May,  1914,  consbted  of  placing  1,448 
cubic  yards  of  Porto  BeUo  rock  in  the  breakwater  and  in  preparing 
the  equipment  for  storage,  with  the  exception  of  two  locomotive 
cranes  shipped  to  Dock  13,  Cristobal,  for  use  at  the  coaling  station 
and  east  breakwater.  One  lathe  was  transferred  to  Balboa,  the  shop 
tools  were  removed  to  Coco  Solo  for  use  on  the  east  breakwater,  and 
two  locomotives  were  sent  to  the  obsolete  storehouse. 

The  breakwater  was  completed  in  May,  1914.  The  time  originally 
estimated  for  completion  was  July  1,  1914.  Its  cost  was  $3,492,- 
781.27,  which  was  less  than  was  ori^ally  estimated.  It  contains 
1,945,733  cubic  yards  of  material,  consisting  of  669,254  cubic  yards 
of  dredged  rock,  819,930  cubic  yards  of  Toro  Point  rock,  and  456,549 
cubic  yards  of  Porto  Bello  rock. 

llie  foUowing  is  a  statement  showing  the  unit  cost  of  quarryii^, 
towing,  and  the  placing  of  large  rock  in  the  west  breakwater  for  the 
fiscal  year  ending  June  30,  1914: 

Quarrying — Armor  rock. 


Montli. 


MoQttaly 
oatpat 


1913. 
July 
Anci 
6ep« 
OeCoi)« 

Novtiiib«r 

I>«O0aitMr 

1914. 

Jvumrj 

Febniary 

March 

▲pdl 


2S,77a 
24,026 
23,467 
25,990 
21,489 
18,  n» 


17.1 
16,078 
21,220 
14,629 

307.654 


Unit  ooft  per  oabio  yvd. 


OpentioQ. 


1.7675 
1.9054 
1.9131 
1.8572 
L816B 
1.9196 


2.1505 
L1570 
1.2742 
1.2249 

1.8028 


Plant. 


a6S28 
.6523 
.6523 
.6523 
.6523 
.6523 


1.5846 
1.5838 
1.5842 


.A570 


ToUL 


2.4198 
X6677 
2.5654 
L5006 
X4691 
X5n8 


8.7851 
8.7408 
Z8S84 
1.2249 

2.6599 
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Towiriff — Armor  rodt. 


Month. 

Monthly 
oatpat. 

Unit  oo6t  per  cable  yard. 

Operation. 

Plant 

TotaL 

July.  1913-May.  1914 

CtUHcfdt. 
1207,654 

sai099 

/     sai519 
\    « 1.0066 

}         1.3584 

1  Total  outpat.        *  Tugs  and  barges.       •  Maintenance  of  equipment.        *  Plant  arbitrary. 

Placing  large  rock. 


1013. 

July 

August ^ 

September 

October 

November 

December 

1914. 

January 

FebruMy 

March 

April 

May 


23,772 
24,026 
23,467 
25,090 
21,489 
18,605 


17,888 
16,678 
21,220 
13,081 
1,448 


207,654 


a  4922 
.5046 
.6836 
.6026 
.8153 
.6349 


.4700 
.5662 
.4214 
.7546 
3.0854 


.6107 


0.2748 
.2748 
.2748 
.2748 
.2748 
.2748 


.0507 
.6507 
.6607 


.3566 


a  7670 
.7794 
.8584 
.8774 

1.0901 
.9097 


1.1216 
1.2160 
1.0721 
.7546 
3.0654 


.9673 


Edst  hreakwaier, — ^In  accordance  with  instructions  contained  in 
letter  of  February  27,  1913,  from  the  chairman  of  the  Isthmian  Canal 
Commission,  preliminary  investigations  were  made  at  Santa  Rita 
Mountain,  Cano  Saddle,  Agua  Clara  Valley,  Mount  Hope,  Mile  23, 
and  Mile  24^,  Panama  Railroad,  with  the  object  of  locating  core 
and  armor  rock  suitable  for  use  in  the  east  breakwater.  Work  at 
Santa  Rita  and  Cano  Saddle  was  afterwards  stopped,  in  accordance 
with  instructions  from  the  chairman.  The  Mount  Hope  and  Agua 
Clara  rock  was  found  to  be  a  soft,  argillaceous  deposit  common  in 
this  vicinity,  and  the  Mile  23  rock  was  very  hard  and  small.  The 
rock  at  MUe  24^  was  most  promising,  and  more  complete  investiga- 
tions were  made  there.  A  report  covering  this  work  was  forwarded 
to  the  chairman  by  the  division  engineer  of  the  Atlantic  division  on 
January  22,  1914. 

Surveys  were  made  at  Coco  Solo  for  the  general  layout  of  the  con- 
struction plants  where  the  shore  connection  with  the  construction 
trestle  will  be  made.  Preliminary  work  was  performed  during  the 
year  as  f  oUo ws : 

Thirty-four  and  four-tenths  acres  have  been  cleared.  A  railroad 
connection  has  been  completed  between  the  root  of  the  breakwater 
and  the  Margarita  Point  JKailroad.  Auxiliary  lines  and  sidings  are 
practically  completed  at  Coco  Solo  Point,  and  one-half  of  t^e  siding 
along  the  Margarita  Point  Railroad.  A  new  connection,  with  a  siding, 
has  ^o  been  made  at  Moimt  Hope  between  the  Margarita  Point  Road 
and  tJie  main  line  of  the  Panama  Railroad;  also  a  cut-off  connection 
through  the  old  Moimt  Hope  ouarry.  In  all,  5.2  miles  of  new  track 
were  bid.  A  dock  16  by  100  leet  with  trestle  and  track  connections 
was  built  for  the  unloading  of  materials;  58,652  cubic  yards  of  sand 
and  coral  were  excavated  by  the  dredge  SaTidpiper  in  the  Coco  Solo 
Harbor  to  afford  a  landing  for  launcnes  and  for  tugs  towing  piles. 
A  6-inch  water  main  was  laid  from  the  Margarita  Pomt  main  at  the 
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Coco  Solo  turnout.  A  50,000-gaUon  storage  tank  has  been  erected 
for  watering  locomotives  and  for  additional  fire  protection.  Fire 
hydrants  have  been  installed  in  the  lumber  and  pue  yards.  Labor 
trains  operate  between  Cristobal  and  Coco  Solo,  so  that  the  only 
buildings  which  it  was  necessary  to  erect  are  an  office,  storehouse, 
machine  shops,  sawmill  shed,  and  bunk  house  for  watchmen.  These 
buildings  have  been  completed. 

The  railroad  to  Margarita  point  was  repaired  and  ballasted.  The 
Coco  Solo  yard  was  fified  in  to  elevation  plus  3.3  feet,  and  the  ap- 
proach tracks  for  tresUe  raised  to  elevation  plus  14.5  feet.  Practically 
all  of  these  tracks  have  been  ballasted.  There  have  been  placed 
64,506  cubic  yards  of  track  fill;  11,512  cubic  yards  of  gravel  bfdlast, 
and  522  cubic  yards  of  crushed  rock  ballast. 

Wash  borings  and  soundings  are  being  made  along  the  center  lines 
of  the  breakwater  site.  This  work  is  being  done  by  United  States 
floating  pile  driver  No.  1,  which  has  been  specially  rigged  up  for  it. 
Twelve  wash  borings  and  10  soundings  have  been  made. 

Before  the  east  breakwater  had  been  transferred  to  the  division  of 
terminatconstruction,  the  design  of  the  trestles  and  the  cross  sections 
of  the  breakwater  had  been  approved  by  the  division  engineer  of  the 
Atlantic  division.  The  trestles  are  being  built  and  the  breakwater 
will  be  built  in  accordance  with  this  design.  Both  the  trestle  and 
breakwater  follow  closely  the  design  that  proved  successful  in  the 
construction  of  the  west  breakwater.  The  work  involved  in  the  east 
breakwater  requires  the  construction  of  about  11,093  linear  feet  of 
double-track  trestle.  The  breakwater,  as  originally  approved,  will 
be  7,200  feet  long,  its  inner  end  being  3,893  feet  from  the  end  of  the 
shore  fiU.  The  breakwater  will  require  approximately  1,185,000 
cubic  yards  of  core  rock  and  about  350,000  cudic  yards  of  armor  rock, 
or  a  total  of  1,535,000  cubic  yards  of  rock.  Trestle  construction  was 
begun  on  March  2,  1914. 

A  single-track  trestle  along  the  center  line  of  the  breakwater  was 
built  to  bent  No.  63,  when  it  was  found  that  the  material  overlying 
the  rock  bottom  was  so  soft  that  it  became  unwise  to  continue  the 
single-track  trestle.  It  was  therefore  deemed  advisable  to  double 
ti  ack  the  trestle.  Accordingly  the  double-track  trestle  was  begun  at 
bent  No.  63,  and  a  second  single-track  trestle  was  started  from  shore 
and  parallel  to  the  first  track.  On  June  30,  1914, 1,755  linear  feet  of 
single-track  trestle  and  2,470  linear  feet  of  double-track  trestle  had 
been  completed.  The  station  on  center  line  of  the  breakwater  at  the 
end  of  the  double-track  trestle  was  36  plus  83. 

After  the  submission  of  comparative  estimates  of  cost  based  on 
different  sources  of  supply  for  the  rock  to  be  used  as  breakwater  fill, 
it  was  decided  by  the  Governor  to  obtain  the  rock  from  Sosa  Hill 

auarry  and  transport  it  across  the  Isthmus.    At  the  end  of  the  year 
[le  force  included  23  gold  employees  and  380  silver  employees. 

OONSTBUCnON  WORK — ^ATLANTIC  TERMINALS. 

SvMiviswn  of  Orisiohal  coaling  plant. — ^Drilling  and  blasting  chan- 
nel material  in  the  vicinity  of  the  coaling  plant  was  started  oy  the 
dredging  division  in  July,  1913,  and  the  removal  of  material  by  a 
pipeline  dredge — there  being  no  ladder  or  dipper  dredges  available — 
was  continued  during  most  of  the  year.    The  dredge  worked  on  the 
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deep  coal  pocket  at  the  north  end  of  the  storage  pile  during  the  year, 
as  well  as  on  work  connected  with  the  making  of  a  channel  along  eadi 
side  of  the  coaling  plant.  The  dredged  material  was  pumped  ashore 
where  most  neeoed.  The  material,  bein^  largely  clean  coral  rock 
and  sand,  has  been  used  to  bring  the  area  m  which  cod  will  be  stored 
in  the  dry,  measuring  about  300  feet  by  1,200  feet,  up  to  elevation 
plus  2.  It  has  also  been  used  in  making  fill  behind  the  concrete  walls 
carrying  the  tracks  for  the  stocking  and  reclaiming  bridges  in  the 
soutnerTy  700  feet  of  the  plant.  The  preliminary  construction  work 
accomplished  includes  erecting  the  following  b' wildings  on  the  ground 
at  the  site  on  Mindi  Island:  Office,  carpenter  shop,  small  repair  shop, 
storehouse,  and  air-compressor  house.  A  550-foot  electric-driven 
air  compressor  supplies  power  for  riveters  and  also  to  pumps  and 
other  small  equipment.  A  4-inch  water  main  was  run  from  Mount 
Hope.  Telephone  communication  was  established  and  a  system  of 
fire  protection  installed. 

Tests  were  made  on  the  bearing  power  of  the  coral  fill  by  loading 
wooden  tables  that  had  a  bearing  area  of  4  square  feet  up  to  5  to  6 
tons  per  square  foot.  These  tests  showed  that  the  fill  cotlld  carry 
up  to  1 J  tons  per  square  foot  without  appreciable  settlement.  Work 
was  pushed  on  the  construction  of  the  trestles  for  use  in  setting  the 
6-foot  caissons  and  on  the  construction  of  the  two  concrete  walls  sup- 
ported on  piles,  about  700  feet  in  length,  that  carry  the  tracks  for 
the  stocking  and  reclaiming  bridges.  At  the  end  of  the  year  the 
trestle  construction  was  about  25  per  cent  completed.  Pile  drivine 
in  foundations  of  bridge  tracks  and  viaduct  posts  was  completed 
except  for  foundations  of  certain  viaduct  posts  on  the  west  sioe  and 
also  at  the  two  south  comers,  where  final  locations  had  not  been  fixed. 
Fifty  per  cent  of  the  concrete  for  the  foundations  of  bridge  tracks  and 
viaduct  posts  was  completed.  Setting  and  driving  of  6-foot  steel 
caissons  tor  the  wharf  was  proceeding  satisfactorily;  at  the  end  of  the 
year  78  cylinders  had  been  set.  Six  of  these  were  driven  to  rock 
with  a  steam  hammer  in  advance  of  any  excavation.  No  caissons 
had  been  sunk  in  deep  water  at  the  end  of  the  year.  On  June  30, 
1914,  the  force  included  41  gold  employees  and  447  silver  employees. 

The  following  is  a  general  statement  of  work  accomplished  and 
material  used: 

Construction  trestle: 

Length  of  pilingused ....feet..  20,799 

Length  of  trestle  to  July  1, 1914 do...    1,397 

Number  of  mles 429 

Bridge  track  ana  viaduct  post  foundations: 

Length  of  piling  used feet. .  82, 105 

Number  of  piles 2,  (feO 

Concrete  placed — Bridge  track  and  viaduct  postfoundationt. 


Month. 

Concrete. 

Rock. 

Omy«L 

Sand. 

Oimant 

IfftT 

CuMe 
fordi. 
309 
2,613 

CMe 
wardt. 
302 
1,024 

fsnli. 

Ovbk 
wardt. 

771 

Bamit. 
49H.6 

w»j 

XlUl4r .,,...T,,T^-.rT-,,-TT T-T--T,, 

1,600 

3,826.2 

Total 

8,002 

1,886 

1,600 

838 

8,8M.7 
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Air  and  water  mains:  Linear  fttt  bid. 

April 1,700 

Mav 1,200 

June 1,200 

Total 4,100 

Tiarks: 

April 4, 690 

Miy 5,280 

June 3, 997 

Total 13,967 

Dry  fiU  (furnished  by  Panama  R.  R.):  ^^^^  y*'^ 

February 16, 340 

March 16,380 

April 6,876 

May 861 

June 9,166 

Total 48,601 

Excavation  for  foundations: 

April 110 

May 1,346 

June 2,570 

Total 4,026 

Caisson  work. 


Month. 


Toes  set. 


Penetra- 
Uon. 


Excav*- 
tion. 


lUy 

Jane 

Total 


50 
19 


Feet. 


472 
768 


CteMeyorit. 


106 


78 


1,230 


106 


The  following  is  a  list  of  the  drawings  accompanying  this  report; 


Plate  113. 
Plate  114. 
Plate  116. 
Plate  116. 
Plate  117. 
Plate  118. 
Plate  119. 
Plate  120. 
Plate  121. 
Plate  122. 
Plate  123. 
Plate  124. 
Plate  126. 
Plate  126. 
Plate  127. 
Plate  128 


General  plan  of  Balboa  shopo  and  yards. 

Dry  Dock  No.  1,  Balboa,  general  plan. 

Dry  Dock  No.  1.  Balboa,  croes  sectionB. 

Coaling  plant,  Balboa,  general  plan. 

Coaling  plant,  Balboa,  cross  sections. 

Balboa  town  site,  (general  plan. 

Floating  cranes  Ajax  and  aercula^  elevations. 

Floating  cranes  Ajaa  and  Berada,  plan  and  sectiona. 

Fuel-oil  plant.  Atlantic  terminals,  general  plan. 

Fuel-oil  plant.  Pacific  terminals,  general  plan. 

Coaling  plant,  Cristobal,  general  plan. 

Coaling  plant,  Cristobal,  cross  sections. 

East  breakwater,  general  plan. 

East  breakwater,  cross  sections. 

Type  A  tugs,  deck  plans. 

Type  A  tugs,  outboard  profile. 


Respectfully  submitted. 


H.  H.  Rousseau, 
Civil  Engineer f  United  States  Navy^ 
Engineer  of  Terminal  Conetrumcn. 


Col.  Geo.  W.  Goethals,  United  States  Army, 

Oavemcr,  Panama  Canal,  Oulebra,  Canal  Zone, 


APPENDIX  0. 

SSPOBT  OF  THE  BESIDEHT  EHOIVEEB  DBEDOHrO  DIVISION, 
DEPAETMEHT  OF  OPEBATIOIT  AVD  MADTTEHAVCE. 


Paraiso,  Canal  Zone,  July  28, 191 4. 

Sm :  I  have  the  honor  to  submit  the  following  report  of  operations 
in  the  dredging  division  during  the  fiscal  year  ended  June  30,  1914: 

Division  Obqanization. 

The  division  is  divided  into  two  districts,  the  first  district  embrac- 
ing all  dredging  operations  in  the  Pacific  entrance,  Miraflores  Lake, 
and  Culebra  Cut;  the  second  district,  all  dred^ng  operations  in  the 
Atlantic  entrance  and  Gatun  Lake  to  the  Gamooa  Bridge. 

DBEDOINO. 

The  following  dredges  were  at  work  during  the  year: 

The  seagoing  suction  dredge  Carihhean  was  engaged  throughout 
the  year  at  the  Atlantic  entrance  deepening  the  cnannel  from  deep 
water  to  station  290,  removing  the  old  dump  in  lamon  Bay,  main- 
taining the  required  depth  in  tne  Qistobal  approach  channel,  and  in 
excavating  at  the  site  of  the  new  Pier  No.  7,  Cristobal. 

The  seagoing  suction  dredge  Ovlehra  was  engaged  in  deepening  the 
channel  at  the  Pacific  entrance,  between  station  2145  and  deep  water 
in  Panama  Bay,  from  July  1,  1913,  to  January  20,  1914;  removing 
fill  from  the  channel  in  Gatun  Lake,  mile  29-31,  January  21  to  Fel:^ 
ruary  22,  1914;  removing  shoal  in  Ldmon  Bay,  February  23  to  June 
13,  1914;  excavating  for  oil  basin  and  along  the  Panama  Railroad 
steel  wharf  at  Balboa,  June  14  to  30,  1914. 

The  seagoing  ladder  diedge  Corozal  was  engaged  from  July  1  to 
November  30,  1913,  in  excavating  rock  and  stiff  clay  from  the  canal 
channel,  between  stations  2114  and  2146,  Pacific  entrance;  December 
1,  1913,  to  June  30,  1914,  excavating  at  Cucaracha  and  Culebra 
sndes  in  Culebra  Cut. 

Tie  French  ladder  dredge  Badger  was  employed,  July  1  to  Decem- 
ber 14,  1913,  in  deepening  the  channel  between  stations  2115  and 
2198,  Pacific  entrance;  December  15,  1913,  to  March  18,  1914,  in 
excavating  at  Cucaracha,  Culebra,  and  Empire  slides  in  Culebra  Cut; 
and  from  March  19  to  June  30,  1914,  in  deepening  the  channel  be- 
tween stations  2115  and  2135  of  the  canal,  Balboa  inner  harbor,  and 
sand  dock. 

The  Fiench  ladder  dredge  Gopher  was  operated  in  the  Chame  sand 
pit  from  July  1,  1913,  to  February  7,  1914;  in  the  canal  channel 
Between  stations  2111  and  2115,  February  8  to  April  21, 1914;  and  at 
Chame  sand  pit  from  April  22  to  June  30,  1914. 
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The  French  ladder  dredge  Marmot  was  engaged  in  deepening  the 
channel  between  stations  2111  and  2142,  July  1  to  November  7,  1913; 
excavating  at  Cucaracha,  Culebia,  and  Empiie  slides,  November  8^ 
1913,  to  June  30,  1914. 

The  Fiench  ladder  diedge  Mole  was  operated  in  the  channel  be- 
tween stations  2115  and  2130,  Pacific  entrance,  July  1  to  September 
10,  1913,  on  which  date  she  was  pe  manently  letred  from  se:  vice. 

The  F  ench  ladder  d:edge  No.  1  was  engaged  in  deepening  the 
channel  between  stations  261  and  356,  Atlantic  ent  ance,  and  main- 
taining depths  at  Docks  Nos.  2  and  3,  Colon,  and  Docks  Kos.  13  and 
14,  Ciistobal,  from  July  1  to  October  20,  1913;  October  21,  1913,  to 
June  30,  1914,  in  excavating  in  Culebra  Cut  and  digging  gravel  fiom 
the  Chagres  River  above  Gamboa. 

The  French  ladder  dredsre  No.  6  was  engaged  in  deepening  the 
channel  between  stations  284  iind  326,  Atlantic  entrance,  July  1  to 
Octcber  9,  1913;  October  10,  1913,  to  April  21,  1914,  excavating 
Gamboa  Dike,  Empire  and  Culebra  slides  m  Culebra  Cfut;  April  22 
to  June  30.  1914,  m  deepening  the  channel  between  stations  2115 
and  2146  01  the  Pacific  entrance,  and  maintaining  the  channel  in  the 
inner  harbor. 

The  5-yard  dipper  dredge  Cardenas  was  engaged  from  July  1  to 
December  14,  1913,  in  deepening  the  channel  between  stations  2135 
and  2250,  Pacific  entrance,  and  maintaining  the  channel  along  the 
sand  dock  and  the  Panama  Railroad  lumber  wharf  at  Balboa: 
December  15,  1913,  to  June  30,  1914,  excavating  at  Cucaracha  ana 
Culebra  slides  in  Culebra  Cut. 

The  5-yard  dipper  dredge  Cho/grea  was  engaged,  July  1  to  October 
22,  1913,  in  deepening  the  channel  between  stations  220  and  360, 
Atlantic  entrance;  October  23,  1913,  to  June  30,  1914,  excavating  at 
Cucaracha  and  Culebra  slides  in  Culebra  Out. 

The  5-yard  dipper  dredge  Mindi  was  engaged,  July  1  to  October  22, 
1913,  in  deenening  the  channel  between  stations  223  and  291,  Atlantic 
entrance;  6ctober  23,  1913,  to  Jime  30,  1914,  excavating  at  Cucar 
racha  and  Culebra  slides  in  Culebra  Cut. 

The  15-yard  dipper  dredge  Oanthoa  went  into  conmiission  on  April 
4, 1914,  and  operated  at  Cidebra  and  Cucaracha  slides,  removing  7,459 
cubic  yards  of  earth  and  256,730  cubic  yards  of  rock  from  the  canal 
prism. 

The  15-yard  dipper  dredge  Paraiso  went  into  conmiission  on 
June  7,  1914.  ana  operated  at  Cucaracha  slide,  removing  69,812 
cubic  yards  ot  rock  from  the  canal  prism. 

The  18-inch  pipe-line  suction  dredge  No.  4  was  engaged  in  deep- 
ening the  channel  between  stations  339  and  360,  Atlantic  entrance, 
and  filling  around  the  fortifications  at  Margarita  Island,  July  1  to 
December  IL  1913;  December  12,  1913,  to  February  27,  1914, 
operating  at  Cucaracha  slide  in  Culebra  Cut;  under  repaira,  February 
28  to  March  26,  1914;  and  filling  aroxmd  fortifications  at  Toro  Point, 
March  27  to  June  30^  1914. 

The  20-inch  pipe-hne  suction  dredge  No.  8£  was  placed  in  com- 
mission on  Gatun  Lake,  September,  1913,  and  was  engaged  in  main- 
taining the  channel,  mile  3(>-31,  to  January  8,  1914;  January  9,  1914, 
"*d  to  Culebra  Cut  and  used  in  connection  with  the  nydraulic 
*'  Cucaracha  slide;  May  2,  1914,  moved  to  Miraflores  Lake 
engaged  in  deepening  the  channel  through  the  lake,  to  the 
year. 
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The  20-inch  pipe-line  suction  dredge  No.  83  was  engaged  in  deep- 
ening the  channel  between  stations  342  and  358,  Atlantic  entrance, 
ma^ig  fills  for  the  depot  quartermaster  at  Mount  Hope,  pontoon 
bridge,  and  excavatinis;  at  the  Cristobal  coaling  station. 

The  20-inch  pipe-lme  suction  dredge  No.  84  (Sandpiper)  was 
eneaged  in  deepening  the  channel  between  stations  238  and  347, 
Atlantic  entrance;  maintaining  the  channel  to  the  dry  dock;  excar 
vating  a  basin  at  Coco  Solo  Point  for  the  east  breakwater,  and  filling 
the  fortification  reserve  at  Margarita  Point. 

The  20-inch  pipe-line  suction  dredge  No.  85  was  operated  in  Balboa 
inner  harbor,  July  1  to  October  23,  1913;  Cucaracha  slide,  October  24 
to  November  8,  1913;  Miraflores  Lake,  November  9  to  December  19, 
1913;  Balboa  inner  harbor,  December  20,  1913,  to  Jime  30,  1914. 

The  20-inch  pipe-line  suction  dredge  No.  86  was  engaged  in  deep- 
ening the  channel  between  stations  316  and  Oatim  Loclra,  and  m 
filling  the  fortification  reserve  at  Margarita  Point,  July  1  to  October  8, 
1913;  October  9  to  19,  1913,  in  maintaining  channel,  mile  30-31, 
Gatun  Lake;  October  20,  1913,  to  June  30,  1914,  excavating  at 
Cucaracha  slide  in  Culebra  Cut. 

The  following  tables  show  the  monthly  output  of  all  dredges, 
exclusive  of  the  sand  and  gravel  plants: 

Table  No.  1. —  Yardage  removed^  first  district^  Pedro  Miguel  Locks  to  sea. 


Month  and  year. 


1913. 


July 

August.... 
September. 
October... 
November. 
December. 


1914. 


jraanary.. 
February. 
March.... 

is?!::::: 

June 


Total. 


Canal  prism. 


Earth. 


446,878 
466,457 
321,246 
264,556 
225,983 
172,613 


86,585 


2,796 

2,923 

56,113 

97,490 


2,142,640 


Rock.       Total 


310,062 
260,799 
260.712 
168,542 
115,602 
9,6<V4 


9,275 
10,924 

8,286 
22,269 
10,307 


1,186,432 


756,930 
726,256 
581,958 
433,096 
341,585 
182,277 


86,585 
0,275 
13,720 
11,209 
78,382 
107.797 


3,829,072 


AuzQfary. 


Earth.       Rock. 


231,106 
286,127 
178,579 
110,660 
6,912 
93,066 


206,656 
135,150 
166,092 
254,973 
143,543 
213,229 


2,025,092 


2,688 


5,393 


2,571 


10,652 


Total. 


231,106 
286,127 
178,579 
110,660 
9,600 
93,060 


205,656 
135,150 
166.092 
960.366 
143,543 
215,800 


2,035,744 


Grand 
total. 


968,035 
1,012,383 
700,537 
643,758 
351,186 
275,343 


292,341 
144,425 
170,812 
3n,576 
231,925 
328,697 


5,064,810 


Table  No.  2.—-  Yardage  removed^  first  district  (CuUbra  Cut),  Pedro  Miguel  Loek$  to 

OamboaDite. 


Month  and  year. 

Ganalprtea. 

AuxUiary. 

Grand 

Earth. 

Rook. 

Totai 

Earth. 

Rock. 

Total 

total 

1013. 
July 

Anrait.. ,T-Tr 

SeptMnber 

October 

15.943 

47.592 

131,606 

119,456 
97.781 
115,718 
183,008 
114,830 
08,632 

44.437 
151,603 
803,507 

336,766 
335.006 
961,001 
396,638 
359.301 
486,371 

60.370 
199,194 
434,202 

445,322 

432,786 
376,809 
470,646 
474.131 
530,003 

00,370 
190,104 
434.308 

Noveoiber ......r.^r. 

TTtfnmbir 

1914. 
Jamiary 

445,323 

433,786 
876,800 
479,646 
474,  Ul 

Febniary 

if  arch.. '....r r       T 

Anrll 

Mar!::;;:::;::;:...:::.:;::.... 

Jiuie 

Total 

910,655 

3,513,706 

3,432,363 

8,483^101 
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Tablb  No.  3. —  Tcwdage  reTnoved,  second  dUtriet. 


Month  tad  ytar. 

OMial  prism. 

Anxiltary. 

Grand 

Earth. 

Bock. 

Total. 

Earth. 

Rock. 

Total. 

total. 

1013. 
July 

852,607 
487,600 
460,517 
303,302 
816,588 
845,701 

173,767 
878,634 
112,466 

60,341 
24,480 
28,172 
28,161 
8,831 

021,048 
512,080 
478,680 
421,463 
325,410 
345,701 

173,767 
378,634 
112,466 

153,020 
100. 141 
148,150 
03,8^ 
80,583 
123,682 

162,807 
105,665 
264.407 
460.051 
477,402 
321,011 

16,015 
24,414 
26,510 
87.853 
42,065 
25,128 

26,867 
56.876 
32,210 
2,264 
2,544 
18,106 

160,035 
214,555 
174,660 
131.600 
72,648 
148,810 

180,674 
162,541 
296,626 
472.215 
480,038 
830,117 

1,000,983 
726,044 
653,358 
653,153 
808,067 
494,511 

363,441 
541  175 

August 

September 

October 

Movamber 

December 

1014. 
Jmnflry  x^. 

February. ........ 

March... 

400,002 
472,215 
480,036 
861,517 

April 

MSy.:.;:::;:::;;: 

June 

22,400 

23,400 

Total 

8,533,582 

158,004 

3,602,576 

2,540,756 

810,860 

2,851.616 

6,H4,102 

On  July  1,  1914,  there  remained  to  be  removed  from  the  canal 
prism,  including  siltage,  3,217,105  cubic  yards  of  earth  and  4,891,958 
cubic  yards  of  rock. 

The  following  table  shows  dredges  retired  for  repairs  and  renewals: 


Name. 


Type. 


Timeout 
of  service. 


1 

a 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 


Culebra... 

Caribbean 

Gamboa.. 

Paraiso... 

Cardenas.. 

Chaeres,.. 

Mtadl 

Marmot... 
Gopher . . . 
Badger.... 

Mole 

No.l 

No.5 

Corozal... 
No.  85.... 
No.  84.... 

No.4 

No.  82.... 
No.  83.... 
No.  86.... 


Seagoing  suction  dredge 

do 

15-yard  dipper  dredge 

do 

5-yard  dipper  dredge 

do 

do 

French  ladder  dredge 

French  ladder  dredge  (marine) . 

French  ladder  dredge 

French  ladder  dredge  (marine) . 

French  ladder  dredge 

do 

Seagoing  ladder  dredee 

Pipe-line  suction  dredge 

do 


Dapt. 


0 
42 
16 


40 
52 
10 
40 
18 
10 


.do. 
.do. 
.do. 
.do. 


24 
38 
68 
21 
73 
70 
8 
66 
82 


SUBAQUEOUS   ROOK   EXCAVATION. 


VXBST  DISTRICT,  PEDBO  MIGUEL  LOCKS  TO   SEA. 

Of  hard  and  soft  rock  1,186,432  cubic  yards  were  removed  from 
the  canal  prism  during  the  year;  of  this  amoimt  146,477  cubic  yards 
were  drilled  and  blasted  by  the  drill  barge  Teredo,  and  60,832  cubic 
yards  were  broken  by  the  rock  breaker  Vulcan,  The  remainder 
mcludes  rock  which  had  been  drilled  and  blasted  by  well  drills  in 
previous  years. and  material  which  could  be  handled  by  the  drec^es 
without  mining.  On  this  work  539,273  poimds  of  dynamite  were 
used  during  the  year. 
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nB8T  DISTBIOT,  OULBBR^  OUT. 

From  the  canal  prism  2,512,708  cubic  yards  of  rock  were  remored 
during  the  year;  of  this  amount  62.370  cubic  yards  were  drilled  and 
blastra  by  the  Teredo  and  well  drills.  The  remainder  includes  rock 
blasted  in  the  dry  and  material  which  could  be  handled  without 
mining.    On  this  work  89,610  pounds  of  powder  were  used  during 

theyear- 
The  foUowing  table  shows  locations  of  rock  shoals  worked,  and 

monthly  statement  of  volume  removed: 


Month  and 

Station  and  method  of  hreakins. 

Area^ 
oovered. 

Amount 

year. 

Teredo. 

Vulcan. 

diedged. 

1S13. 

Jnly 

2248,2349,3350.2351,2353 

2348,3249,2250,2251 

3185-E 

SqvMrefeeL 
80,176 
70,783 
56,664 

96,383 
110,381 

136,096 

73,833 
73,789 
83,351 
66,336 
84,434 
89,361 

310,063 

2185, 2190, 2191, 2192, 2193, 2194. . 
2145,2150,2160,2192, 2193, 2194, 

21^,21^. 
2125, 2145, 2173, 2178, 2156-E .... 
2135.2136.2155 

360,790 

Soptombtf 

Oetober 

NovMubw 

2173, 2177, 2178, 2179, 2249, 2250. . 

2143, 2144, 2145, 2146, 2147, 2148. . 
2113, 2113, 2114, 2138, 2139, 2140, 

2141,2142,2143. 
2111, 2113, 3113, 3114, 3116, 3116. . 

3113, 3114, 3116, 2U6, 3118, 3119. . 
3115.2116.2117 

260,713 

313,900 
267,304 

DmmniTTfW" 

2136-W.  3155-E 

313,171 

1914. 
Jaaoaiy 

MflKh 

215^E,  2115-W 

335.706 

3116.2140.2145-W 

344.380 

2113.2114.2115 

2140. 2160. 2170. 2175-W 

27X015 

AodL 

2114,2115,2116 

2164. 2175. 2182- V: 

304,034 

jiSy!:::::::::;: 

2105, 2115,2116,2117, 2125, 2136. . 
3124.    2125,     2126:  Cucaracha 
slide  (1810, 1813). 

2182. 2195. 2200. 220S-W 

881,670 

JniM 

2205.2310-W 

446,678 

Total 

1,009,868 

8,600,140 

• 

SECOND  DI8TRI0T. 


From  the  canal  prism  158,994  cubic  vards  of  rock  were  removed 
during  the  year;  all  of  this  material  had  been  drilled  and  blasted  in 
previous  year  by  the  Terrier  and  well  drills.  Five  himdj*ed  poimds 
of  Dowder  were  used  in  dobying. 

Of  coral  rock  74.813  linear  feet  were  drilled,  and  491,412  cubic  yards 
blasted  by  the  drill  boat  Terrier  and  seven  well  drills  at  the  Cristobal 
coaKng  station.    On  this  work  378,282  pounds  of  d]rnamite  were  used. 

All  mining  operations  in  the  second  district  during  the  year  were 
at  Cristobal  coaling  station  site. 

DBEDOING  OPEBATION8. 


ATLANTIO  BNTRANCB. 


Dredges  were  at  work  throughout  the  year  deepening  the  canal  and 
on  auxiliary  excavation.  Tliere  were  excavated  5,567,143  cubic 
yards  of  earth  and  464,819  cubic  yards  of  rock. 


OATUN  LAKB. 


Dredges  operating  in  Oatun  Lake,  mile  29-31|  from  October,  1913 
to  February,  1914,  removed  507,195  cubic  yards  of  earth  and  5|035 
cubic  yards  of  rock  from  the  canal  prism. 
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CULBBRA  0T7T. 


Active  dredging  operations  in  Culebra  Cut  began  on  October  23, 
1913  and  continued  throughout  the  year.  From  the  canal  prism, 
919,665  cubic  ^ards  of  earth  and  2,512,708  cubic  yards  of  rock  were 
removed;  of  tms  amount  865,015  cubic  yards  of  earth  and  1.557,360 
cubic  ^ardd  of  rock  were  removed  from  Cucaracha  sUde.  Six  nundred 
and  eightv-four  thousand  five  hundred  and  fourteen  cubic  3^ards  of 
eiurth  ana  77,880  cubic  yards  of  rock  were  removed  by  pipe  line 
dredges,  and,  with  the  assistance  of  a  relay,  were  pumped  over  the 
west  bank  of  the  canal  into  the  Rio  Grande  Valley. 

Cucaracha  slide  has  been  very  active  since  dredging  operations  were 
started,  the  daily  movement  averaging  about  2^  feet.  On  June  30, 
1914,  the  total  area  of  slide  was  60.4  acres — 44.6  acres  active  and  15.8 
acres  without  motion. 


MIRAFLORE8  LAKB. 


Dredging  was  done  during  four  months  of  the  year.     From  the 
canal  prism  159,817  cubic  yards  of  earth  were  removed. 


PACIFIG  BNTRANOB. 


Dredges  were  at  work  throughout  the  year  deepening  the  canal 
channel,  inner  harbor,  and  around  the  docks;  4,007,915  cubic  yards 
of  earth  and  1,197,084  cubic  yards  of  rock  were  excavated. 


ATLANTIC  TBRMINAL8. 


Dredges  at  work  during  the  year  removed  18,286  cubic  yards  of 
earth  and  16,015  cubic  yards  of  rock  from  the  site  of  the  bridge  cross- 
ing the  French  canal  south  of  the  dry  dock;  117,289  cubic  yards  of 
earth  from  the  approach  channel;  275,993  cubic  yards  of  earth  and 
46,360  cubic  yaras  of  rock  from  tne  new  Piers  Nos.  7,  8,  and  9;  and 
181 .709  cubic  yards  of  earth  and  213,325  cubic  yards  of  rock  from  the 
coaling  station. 

Seventeen  thousand  cubic  yards  of  material  excavated  at  the  coal- 
ing station  were  placed  in  the  fill  for  the  substation,  and  304,411  cubic 
yards  were  placed  in  fills  for  bridge  foundations,  coal  basins,  and  yards 
at  the  coaling  station. 


PACmC  TERMINALS. 


Dredges  at  work  during  the  vear  removed  1,919,003  cubic  yards  of 
earth  and  7,964  cubic  yards  of  rock |  of  this  amount  1,831,711  cubic 
yards  of  earth  were  handled  by  pipe-lme  dredges  and  relay,  and  placed 
m  fiUs  for  reclaiming  swamp  lands. 


HISCELLANBOXrS. 


One  hundred  and  ninety-three  thousand  seven  hundred  and  eighty- 
two  cubic  yards  of  sand  were  dredged  at  Chame  sand  pit  and  delivered 
to  various  divisions,  departments,  and  outside  companies  for  con- 
struction purposes. 
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One  hundred  and  thirteen  thousand  eight  hundred  cubic  yards  of 

S'avel  were  dredged  from  the  Chagres  Kiver  gravel  beds  above 
amboa,  and  delivered  to  the  various  departments  and  divisions. 

Auxiliary  dredging  in  the  first  district  includes  1,919,003  cubic 
yards  of  earth  and  7,964  cubic  yards  of  rock  removed  from  the 
mner  harbor;  45,313  cubic  yards  of  earth  from  the  Panama  Railroad 
steel  wharf,  2,688  cubic  yards  of  earth  from  the  sand  dock,  and  60,776 
cutic  yards  of  earth  from  the  oil  basin. 

Auxiliary  excavation  at  the  Atlantic  entrance  includes  574,630 
culic  yards  of  earth  removed  from  the  shoals  in  Limon  Bay;  179,289 
cubic  yards  of  earth  from  the  approach  channel;  15,838  cubic  yards 
of  earth  from  the  Cristobal  Harbor;  11,026  cubic  yards  of  earth  from 
Docks  Nos.  2  and  3,  Colon ;  275,993  cubic  yards  of  earth  and  46,360 
cubic  yards  of  rock  from  Piers  Nos.  7,  8,  and  9,  Cristobal;  51,344 
culic  yards  of  earth  and  7,306 -cubic  yards  of  rock  at  Coco  Solo; 
997,388  cubic  yards  of  earth  and  27,854  cubic  yards  of  rock  for  forti- 
fications at  Margarita  Island;  290,804  cubic  yards  of  earth  for  forti- 
fications at  Toro  Point;  181,709  cubic  yards  of  earth  and  213,325 
cubic  yards  of  rock  at  the  coaling  station;  18,286  cubic  ^ards  of  earth 
and  16,015  cubic  yards  of  rock  at  the  French  Canal  bridge  crossing, 
4,489  cubic  yards  fill  at  Mount  Hope  for  the  depot  quartermaster, 
and  1,960  cubic  yards  of  earth  for  the  pontoon  bridge  construction. 

One  hundred  and  thirty-eight  thousand  and  seventeen  cubic  yards 
of  rock  were  dumped  in  the  vicinity  of  the  west  breakwater  during 
the  year,  making  a  total  to  date  of  1,948,125  cubic  yards;  of  this 
amount  669,254  cubic  yards  were  dumped  within  the  breakwater 
section  proper.^ 

The  siltage  in  the  canal  prism  for  the  year  amounted  to  640,410 
cutic  yards  on  the  Atlantic,  and  680,400  cubic  yards  on  the  Pacific 
end. 

One  hundred  wash  borings  were  taken  at  the  Cristobal  coaUng 
station,  and  54  at  the  oil  basin,  Balboa. 

Three  teniporary  wing  dikes,  650.  450,  and  250  feet  long,  were  con- 
structed in  September  on  the  soutn  shore  of  Limon  Bay  to  prevent 
further  erosion  of  the  beach.  These  dikes  were  partially  destroyed 
by  heavjr  seas  in  January  and  February,  1914. 

The  drill  boat  Terrier  sank  on  the  coral  reef  at  the  coaling  station, 
Cristobal,  on  December  24,  1913.  Wreck  was  raised  and  placed  in 
obsolete  fleet  January  2,  1914. 

The  dredging  division  for  the  year  1913-14  has  been  operating 
mostlv  on  a  cleaning-up  basis,  and  the  output  of  the  sea&omg  suc- 
tion (fredges  has  been  low  owing  to  the  sparse  material  and  ion^  haul. 

The  15-yard  dipper  dredge  Gamboa  was  put  in  commission  on 
April  4,  and  the  ParaisOj  a  sunilar  dredge,  on  June  7,  1914. 

Six  1,000-yard  dump  scows  were  received  and  placed  in  commis- 
sion on  the  following  dates:  Two  on  December  19,  1913;  two  on 
January  30,  1914;  and  two  on  March  25,  1914. 

The  above  b  the  only  new  equipment  put  in  commission  for  the 
dredging  service. 
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A  table  of  material  excavated,  covering  the  principal  years  of 
excavation,  is  quoted  below: 


Y«r. 


1907-8. 
1008-9. 
1901^10 
1910-11 
1911-12 
1912-13 
19ia-14 


Output  in  cubic  ywtls. 


Earth. 


10,348,675 
14,224,676 
12,358,661 
12,568,215 
0,799,651 
12,006,018 
11,161,725 


Bock. 


12,417 

451,894 

624,431 

811,880 

1,063,423 

2,049,552 

4,179,646 


TotaL 


10,360.992 
14,679,570 
12,962,992 
13,370,104 
10,882,974 
14,067,570 
15,341.371 


For  the  purpose  of  closer  comparison,  the  output  of  the  dredges 
Gamboa  and  Paraiso  is  deducted  from  the  figure  for  1913-14,  leav- 
ing 11,154,126  cubic  yards  of  earth,  and  3,853,104  cubic  yards  of 
rock,  a  total  of  15,007,370  cubic  yards. 

The  year  1913-14,  as  compared  with  the  year  1912-13,  shows  a 
decrease  of  853,892  cubic  yards  of  earthy  and  an  increase  in  rock 
excavation  of  1,803,552  cubic  yards,  or  an  mcrease  in  the  yearly  total 
of  949,800  cubic  yards;  as  compared  with  the  year  1908-09,  which 
has  the  greatest  total  of  any  previous  year,  a  decrease  of  3,070,550 
cubic  yards  of  earth,  an  increase  of  3,398,210  cubic  yards  of  rock,  or 
an  increase  in  the  yearly  total  of  327,800  cubic  yards. 


CLEARINaS  AND  DIVERSIONS. 


A  force  of  men  was  engaged  in  clearing  brush  and  trees  and  blast- 
ing stumps  from  the  dredging  area  of  the  inner  harbor  from  July, 
1913,  to  April,  1914;  509,650  square  feet  were  cleared  during  the  year; 
3,702  pounds  of  dynamite  were  used  on  this  work. 

Two  hundred  and  fourteen  linear  feet  of  diversion  channels  were 
excavated  for  drainage  of  lands  reclaimed  by  hydraulic  filling.  This 
work  was  turned  over  to  the  second  division  in  September,  1913. 


FA&A.I60  WHABV. 


A  wooden  wharf,  500  feet  long  and  25  feet  wide,  was  built  at  Paraiso 
for  the  use  of  the  floating  plant. 


PONTOON  BBIDOB. 


A  pontoon  bridge  for  railroad  crossing  of  the  canal  was  constructed 
under  supervision  of  the  dredging  division,  as  directed  in  your  letter 
of  August  30,  1913.  This  bridge  consists  of  a  wooden  hull  378  feet 
long,  55  feet  wide,  and  6  feet  3  inches  deep,  built  of  creosoted  lumber 
throughout.  A  special  force  of  men  was  emplojred  for  this  work. 
Construction  began  on  October  9,  1913.  at  the  Cristobal  Dry  Dock; 
hull  was  launched  March  25,  1914,  and  Drought  to  Paraiso  on  March 
27  for  the  erection  of  necessary  trestlework  and  superstructure.  All 
work  completed,  with  exception  of  laying  of  rai^,  ties,  etc.,  and 
bridge  swung  into  position  on  May  5.  rassage  of  trains  commenced 
May  14;  1914. 
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WATSB  BTA0INTH8. 

The  destruction  of  water  Inradnths  in  the  canal,  Gatirn  Lake,  and  its 
tributaries  was  begun  in  March,  1914,  and  continued  dunng  tiie 
remainder  of  the  year. 

An  outfit  consisting  of  a  30-foot  steam  launch,  a  pump  boat,  and  a 
quarter  boat  was  used.  The  launch  was  used  to  supply  steam 
U>  the  pump  boat  and  for  towing  and  transportation  of  men  and 
supplies. 

An  old  anchor  boat  of  3^  feet  depth,  11  feet  beam,  and  24  feet  long 
was  outfitted  with  a  50-gallon  boifing  tank,  a  50Q-gallon  mixing 
tank,  a  3^  by  2^  by  3  inch  duplex  pump,  and  a  manifola  with  six  hose 
connections  lor  spraying  the  plants  with  an  arsenic  solution.  A  larger 
boat  would  have  been  practically  useless  for  the  service  owing  to  most 
of  the  plants  being  in  shallow  water  and  back  among  the  trees  in  the 
overflowed  areas. 

The  arsenic  solution  used  was  made  up  of  arsenic,  soda,  and  water, 
in  the  proportions  of  1  pound  of  arsemc,  1  pound  of  soda,  and  18 
gallons  of  water.  In  preparing  the  solution  for  use  25  poimds  of 
arsenic.  25  pounds  of  soda,  and  25  gallons  of  water  were  placed  in 
the  boiling  tank  and  boiled  for  one  hour.  It  was  then  run  off  into  the 
mixing  tank  and  425  gallons  of  water  added  to  reduce  to  the  proper 
stren^h.  Two  days  after  spraying  the  plants  had  turned  brown  in 
color  and^  in  from  8  to  10  days  were  dead.  It  was  sometimes  neces- 
sary to  give  the  second  spraying  where  the  leaves  were  very  thick 
in  order  to  kill  all  the  plants.  \V[here  the  plants  were  greatly  scattered 
they  were  pulled  up  and  deposited  on  snore.  Forty-eight  thousand 
five  hundred  and  seventy-eight  square  yards  of  hyacinths  were 
destroyed. 

DBT  EXOAVATION. 
CULBBBA  CUT. 

Excavation  by  steam  shovels  was  carried  on  bv  the  central  division 
on  the  lower  levels  of  the  canal  prism  to  Septemoer,  1913,  and  on  the 
hi^  levels  imtil  June,  1914. 

One  hundred  and  seventy-five  thousand  eight  hundred  and  fifty- 
eight  cubic  yards  of  earth  and  2,946,844  cubic  yards  of  rock  were 
removed  from  the  canal  prism;  35,853  cubic  yards  of  earth  were  exca- 
vated for  the  dredging  division  relay  station:  5,873  cubic  yards  of 
earth  and  37,292  cubic  yards  of  rock  removed  at  the  Paraiso  repair 
wharf:  8,640  cubic  yar^  of  earth  and  5,640  cubic  yards  of  rock  for 
the  fifth  division  sluiceway  at  Gold  Hill;  and  64,482  cubic  yards  of 
rock  from  the  pontoon  bridge  basin  and  approaches. 

8UBVKT8. 

The  usual  surveys  were  made  of  the  dredged  areas  in  the  canal 
prism,  Chistobal  terminals,  Toro  Point,  Margarita  Bay,  Coco  Solo. 
Limon  Bay,  and  Balboa  inner  harbor;  cross  sections  plotted  ana 
estimates  prepared.  The  general-progi^  survey  was  made  every 
four  months. 

Topographic  surveys  were  made  of  Cucaracha  slide. 

essM"*— 14 — ^16 
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OFFICE. 


Routine  cirrical  work,  preparation  of  progress  records,  estimates, 
requisitions,  etc.,  was  satisfactorily  performed  during  the  year. 


Dredge  excftration. 


Unit. 


Amomit. 


In  prism.. 

Auxiliary. 


Total 

Ezi^loslvee  used 

Cement  used 

Rock  drilled  (submarine). 


CuMc  jards. 
do. 


12.6S5.in 
2,963,782 


do..< 

Tons.... 
riarrilB.. 
Feet..... 


16,04S.g63 

441 

lU 

242,146 


Respectfully  submitted. 

W.  G.  Comber, 

Resident  Engineer. 

Col.  Geo.  W.  Goethals,  United  States  Army, 

Oavemor  of  the  Panama  Canal,  Cviebra,  Canal  Zone. 


APPENDIX  D. 
BEPOBT   OF  THE  SUPESDrTEVDEHT— MECHAHCAI  DIVISIOH. 


Balboa,  Canal  Zone,  July  SI,  1914, 

Sib:  In  accordance  with  your  circular  letter  of  June  12,  1914,  I 
have  the  h'oner  to  submit  the  following,  relative  to  the  operations  of 
the  mechanical  division  for  the  fiscal  year  ended  June  30,  1914: 

The  mechanical  division  was  in  charge  of  Mr.  A.  L.  Robinson  until 
July  19,  1913,  when  his  resignation  became  effective.  Subsequent 
to  that  date,  and  until  the  undersigned  reported  for  duty,  the  general 
duties  relating  to  organization  and  personnel  were  performed  by 
Lieut.  Col.  T.  C.  Dickson,  United  States  Army,  inspector  of  shops, 
while  the  operation  of  the  shops  themselves  was  under  the  supervision 
of  the  assistant  superintenaent,  Mr.  John  J.  Eason.  The  under- 
signed assumed  the  duties  of  superintendent  January  26,  1914,  and 
as  such  took  over  all  the  duties  performed  by  Col.  Dickson  in  connec- 
tion with  the  mechanical  division.  Upon  Col.  Dickson's  detachment, 
March  7,  1914,  his  general  inspection  duties  were  either  assigned  to 
other  divisions  or  allowed  to  lapse.  Owing  to  the  almost  complete 
consolidation  of  shops,  the  duties  of  a  fi;eneral  inspector  of  shops  were 
no  longer  required,  and  the  design  and  construction  of  the  new  shop 
buildings  at  JBalboa  had  advanced  to  a  stage  which  permitted  them 
to  be  carried  on  by  other  means. 

Under  the  present  organization,  the  superintendent,  assistant  su- 
perintendent, mechanical  engineer,  chief  clerk,  and  traveling  engineer 
are  considered  as  on  general  duty  in  the  division,  while  all  other  em- 
ployees are  specially  assigned  to  particular  shops,  although  for  'men, 
clerks,  and  mechanics  are  subject  to  detail  from  one  shop  to  another 
by  the  superintendent,  as  the  best  interests  of  the  work  as  a  whole 
require.  In  addition  to  his  general  duties,  the  assistant  superintend- 
ent is  in  direct  charge  of  the  Balboa  shops. 

At  the  end  of  the  fiscal  vear  the  establishments  under  operation  by 
the  division  consisted  of  tne  Balboa  shops  (including  roundhouse  and 
car  shops) ,  the  Cristobal  shops  (and  dry  dock) ,  the  r araiso  shops,  the 
Cristobal  roundhouse,  and  small  hostlin^  establishments  at  Gatun, 
Empire,  and  Paraiso  (the  last  named  bemg  under  the  charg3  of  the 
foreman  at  Paraiso  shops),  and  car-inspecting  establishments  at 
Cristobal  and  Balboa. 

The  Balboa  tkops. — ^The  foundry  and  planing  mill  were  moved  to 
the  new  buildings  at  these  shops  direct  from  Gor^ona,  operations  being 
begun  in  the  planing  mill  on  July  29, 1913,  and  m  the  foundrv  August 
14,  1913.  No  other  shops  were  occupied,  except  for  the  performance 
of  work  in  connection  with  shop  erection  and  minor  work  originating 
in  the  immediate  vicinitv,  until  the  abandonment  of  Empire,  on  and 
after  March  1,  1914.  The  Balboa  shops  are  in  special  cnarge  of  the 
assistant  superintendent,  Mr.  John  J.  Eason.  assisted  by  Mr.  S.  G. 
Shearer,  general  foreman  of  the  machine  aepartment;  Mr.  A.  O. 
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Herman,  general  foreman  car  shops  and  woodworking  department; 
and  Mr.  J.  M.  Abston,  foreman  of  the  romidhouse.  In  the  machine 
department  there  is  a  night  general  foreman,  Mr.  C.  S.  Perry,  and  in 
the  roundhouse  a  night  loreman,  Mr.  P.  S.  Cone.  All  the  foundry 
work,  planin^-mill  work,  and  car  work  for  the  whole  Isthmus  are  per- 
formed at  this  establishment,  also  all  the  hostling  at  the  south  end  of 
the  canaL  In  addition,  all  heavy  repairs  to  locomotives  are  per- 
formed here,  and  the  office  of  the  superintendent  is  located  here. 
The  superintendent's  office  was  moved  from  Empire  February  25, 
1914,  and,  beginning  March  1,  all  shops  were  moved  from  Empure  as 
rapidly  as  provision  could  bq  made  for  carrying  on  the  large  amoimt 
of  work  under  way.  The  last  shop  moved  was  the  instrument  repair 
shop,  which  was  moved  May  7,  1914.  At  the  end  of  the  iSscal  year 
construction  work  and  gradmg  were  still  uncompleted,  and  work  was 
still  being  performed  under  considerable  difficulties.  When  all  the 
construction  work  and  grading  have  been  completed  and  when  the 
additional  tools  mentioned  later  have  been  provided,  the  canal  will 
possess  in  the  Balboa  shops  one  of  the  best  shop  establishments  in 
existence,  with  capacity  for  performing  all  the  work  likely  to  be  de- 
manded of  it  under  operating  conditions.  The  buildings  are  of  steel 
and  concrete  construction,  oithe  most  permanent  design.  The  tools, 
while  mostly  obtained  from  the  various  shop  establishments  pre- 
viously in  existence  on  the  Isthmus,  have  been  fitted  with  indiviaual 
electric  drive  where  desirable,  and  have  otherwise  been  materially 
modernized.  They  have  been  supplemented  by  a  number  of  large 
new  tools,  including  a  500-ton  forginje;  press,  a  150-ton  pneumatic 
riveter  with  a  12-foot  gap,  a  96  by  132  mcnes  by  24  feet  open  side  ex- 
tension planer^  and  by  other  modem  tools  of  smaller  size;  and  addi- 
tional tools  will  be  required,  as  mentioned  later  in  this  report,  for 
special  work  liable  to  be  required  on  ships.  No  s^eneral  description 
01  the  buildings  or  arrangement  of  the  plant  is  included  here,  as  it  is 
understood  that  this  data  will  be  supplied  in  the  report  of  the  engineer 
of  terminal  construction,  under  whose  supervision  the  construction 
work  is  being  performed. 

The  Cristobal  shops  and  dry  dock  continued  in  operation  through- 
out the  year  under  the  supervision  of  General  Foreman  C.  J.  ReiBy. 
This  plant^  being  the  only  one  where  a  dock  was  available,  has  b^en 
charged  with  alfrepairs  to  floating  equipment  for  which  a  diy  dock 
was  necessary.  These  requirements  were  so  great  that  the  dock  was 
in  practically  continuous  use  throughout  the  year,  and,  on  account 
of  its  not  being  available  for  the  purpose,  it  was  necessary  to  dock 
the  five  submarines  of  the  C  class  in  the  easternmost  upper  lock  at 
Gatun.  This  was  done  March  9,  1914,  and  later,  when  tne  flooding 
of  compartments  due  to  an  explosion  in  the  fuel  oil  tanks  on  the 
CorozaZmside  the  draft  of  that  vessel  £;reater  than  could  be  taken  into 
the  dry  dock,  she  also  was  docked  in  tno  same  lock  with  the  submarines 
on  March  17,  1914.  The  submarines  were  flooded  to  an  extent  per- 
mitting them  to  remain  in  their  cradles  while  the  water  was  raised  to 
sufficient  depth  to  permit  docking  the  Corozal. 

Dredso  and  submarines  were  all  undocked  together  on  April  11, 
1914.  llie  plant  at  Cristobal,  while  it  possesses  a  few  ^ood  tools,  is 
in  general  of  old  d^ign  and  not  in  good  condition.  The  ouildings  are 
of  wood,  generally  in  poor  repair,  and  the  dry  dock  needs  considerable 
work  to  place  it  m  thoroughly  efficient  condition.     Steps  looking  to 
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the  modernization  of  the  plant  have  been  deferred,  partly  on  account 
of  the  difficulty  of  the  work,  due  to  the  large  amount  of  repair  work 
under  way  on  dredging  equipment,  and  partly  with  a  view  to  finding 
out  what  the  demands  on  the  shops  are  likely  to  be  under  operatmg 
conditions  of  the  canal.  It  is  proposed,  however,  to  apply  electric 
drive  to  the  principal  tools  as  soon  as  current  can  be  obtamed  from 
the  hydroelectric  plant  at  Oatun.  Tliis  will  involve  small  cost  and 
will  be  justified  by  the  saving  possible  during  the  period  for  which 
the  operation  of  tne  plant  wm  oe  necessary  For  the  performance  of 
work  now  in  sight.  Ninety-seven  vessels  were  placed  m  the  dry  dock 
durmg  the  jqbt. 

The  Paraiso  shops  were  reestablished  on  October  22,  1913,  pri- 
marily for  the  performance  of  work  on  dred^g  ec^uipment  operating 
in  the  Culebra  Cut.  The  plant,  as  instAllea,  is  valued  at  about 
$20,000  and  is  under  the  direct  charge  of  Mr.  James  Macfarlane, 
superintendent  of  dredging,  who  is  answerable  to  the  superintendent 
of  the  mechanical  division  for  his  duties  in  connection  therewith. 
Tlie  lar^e  amount  of  work  necessary  on  the  equipment  employed  on 
Cucaracna  slide  has  kept  these  snops  bus^r  ever  since  they  were 
established,  and  present  prospects  are  that  it  will  be  impossible  to 
close  them  for  several  months  yet  to  come.  The  hostlmg  of  four 
engines  operating  in  this  locaUty  was  turned  over  to  these  shops  on 
May  25,  1914,  and  is  performed  under  the  foreman  machinist. 

The  Cristobal  roundhouse  was  turned  over  to  the  mechanical  di- 
vision on  April  1,  1914,  and  all  hostling  at  the  north  end  of  the  canal 
was  concentrated  there.  The  estabUsmnent,  in  addition  to  the  roimd- 
house^  comprises  a  small  boiler  plant  and  two  air  compressors  with  a 
combmed  capacity  of  about  2,000  feet  per  minute.  This  plant  sup- 
plies air  for  hostling  purposes  and  also  tor  work  on  the  new  piers  for 
the  Panama  Railroad.  It  is  of  inefficient  design  and  in  relatively 
poor  condition,  and  it  is  proposed  to  abandon  it  as  soon  as  arrange- 
ments can  be  made  for  supplying  air  from  the  Cristobal  shops.  Ine 
buildings  are  all  of  wood.  Tne  roundhouse  itself  is  in  fair  condition, 
but  the  coal  chute  is  in  need  of  considerable  repairs.  In  view  of  the 
decreased  number  of  engines  to  be  hostled  and  the  relatively  large 
percentage  of  these  which  will  use  oil  fuel,  it  is  proposed  to  tear  down 
this  chuto  and  to  coal  engines  with  shoveb.  This  method  has  been 
found  about  the  least  expensi\e  of  any  and  will,  in  my  opinion,  be 
most  efficient  for  this  particular  plant.  With  tne  establishment  of 
the  Balboa  roimdhouse  the  performance  of  major  repairs  to  loco- 
motives at  the  Cristobal  roundhouse  was  discontinued  and  its  activ- 
ities confijied  to  hostling  and  minor  repair  work.  Mr.  W.  H.  Readle 
was  in  charge  of  this  plant. 

When  it  was  decided  to  remove  additional  material  from  the  east 
bank  of  the  canal  near  Rio  Grande  it  became  necessary  to  establish 
a  small  hostling  plant  at  Empire  in  the  shops  vacated  March  1 .  The 
number  of  engmes  to  be  hostled  has  decreased  until  it  is^  now  pro- 
posed to  conioine  them  with  the  establishment  at  Paraiso.^  This 
no6tfinfi[  is  under  the  charge  of  Assistant  Foreman  J.  A.  O'Brien. 

Anouier  smaU  hostKng  establishment  was  placed  in  operation  June 
16. 1914,  at  Gatun,  in  order  to  provide  for  the  engines  in  this  vicinity 
Buoeequent  to  the  abandonment  of  the  machine  shops  at  this  point. 
Tbis  establishment  at  the  end  of  the  year  was  in  chaige  of  Assistant 
Foreman  8.  Q.  Allen. 
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The  car  inspection  at  Cristobal  and  Mount  Hone  has  been  under 
the  direction  of  Assistant  Foreman  William  Marknam,  while  that  at 
Panama  and  Balboa  was  supervised  directly  by  the  generaJ  fore- 
man of  the  car  shops  and  woodworking  department. 

Owing  to  the  rise  of  water  in  Gatun  Lake^  it  became  necessary  to 
abandon  the  Oorgona  shops  in  August.  1913.  The  planing  ttiiI]  was 
abandoned  July  7,  and  was  reestablisned  at  Balboa  July  29.  The 
foundry  was  abandoned  August  13,  and  began  operations  at  Balboa 
the  next  day.  The  other  shops  were  transferred  to  Empire,  the  whole 
plant  bein^  completely  abandoned  b^  August  20,  1913.  The  work 
was  carried  out  m  accordance  with  circular  No.  349-E,  dated  June 
25^  1913.  As  the  shops  were  vacated  such  machine  tools  as  were 
suitable  for  installation  in  the  new  shops  at  Balboa  were  reserved 
for  that  purpose,  the  remainder  being  eitner  reinstalled  at  other  shops 
or  surveyed  ana  turned  over  to  tne  supply  department  for  sale. 
With  the  abandonment  of  Gorgona  shops  the  Empire  shops  became 
the  principal  shops  on  the  Isthmus  and  continued  as  such  until  their 
removal  to  Balboa. 

In  accordance  with  circular  No.  349-F,  dated  January  2, 1914,  the 
abandonment  of  the  Empire  shops  was  be^n  February  25,  1914, 
when  the  offices  of  the  division  were  removed  to  Balboa.  Beginning 
March  1,  1914,  the  forces  of  the  various  shops  were  removed  as  the 
work  could  be  assumed  at  Balboa,  the  final  shop  to  move  being  the 
instrument  repair  shop,  transferred  May  7,  1914.  The  removal  of 
all  of  the  other  shops  had  been  completed  on  April  6,  1914,  with  the 
removal  of  the  car  shops.  Such  machine  tools  and  other  eauipment 
of  the  Empire  shops  as  were  suitable  for  installation  at  Balooa  were 
removed  and  reinstalled  at  that  place.  The  remainder  were  sur- 
veyed and  condemned  for  sale  or  for  other  disposition,  and  the 
buildings  were  turned  over  to  the  quartermaster  on  April  24,  1914. 

With  the  establishment  of  the  electrical  division  on  April  1,  1914, 
the  electric  plants  at  Empire,  Miraflores,  Gatun,  and  Balboa  were 
turned  over  to .  that  division,  together  with  the  operating  forces, 
headed  by  Mr.  Hartley  Rowe,  electrical  superintendent.  Inasmuch 
as  each  of  these  plants  contained  air  compressors  and  it  was  uneco- 
nomical to  separate  their  operation  from  that  of  the  electric  units, 
these  air  compressors  were  likewise  turned  over  to  the  electrical 
division  and  were  operated  by  that  division  for  the  remainder  of  the 
fiscal  year.  It  is  expected,  however,  that  when  the  mechanical 
division  air  compressors  are  installed  at  Balboa  and  when  current 
from  Gatun  or  Miraflores  becomes  available,  the  Balboa  electric  and 
air-compressor  plants  will  be  abandoned  and  all  air  in  that  district 
furnished  by  the  mechanical  division  from  the  new  electric-driven 
plant  adjacent  to  the  shops.  By  establishing  a  small  electric-dnven 
air-compressor  plant  at  the  Paraiso  shops  the  greatly  decreased 
demands  for  compressed  air  in  this  district  will  be  cared  for  by  the 
mechanical  division,  and  the  Empire  plant,  both  electric  and  air, 
suspended  about  August  1,  1914.  The  air-compressor  plant  at  Mira- 
flores will  doubtless  continue  for  the  much  reduced  compressed-air 
service  in  that  vicinity.  The  establishment  of  the  electrical  division 
accounts  almost  entirely  for  the  decreased  expenditures  under  the 
mechanical  division  shown  by  the  tables  for  April,  May,  and  June. 
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The  old  "shipways"  shops,  formerly  operated  by  the  dredging 
division,  were  turned  over  to  the  mecnanical  division  October  22. 

1913,  and  were  operated  thereafter  for  the  performance  of  a  limited 
amount  of  work  originating  in  the  vicinity,  mostly  in  connection 
with  construction  of  the  new  shops.  They  were  so  located  as  to 
interfere  with  the  construction  of  extension  runway  for  the  overhead 
cranes  in  the  permanent  shops  and  dry  docksr  at  "Balboa,  and,  upon 
the  removal  of  the  shops  from  Empire,  the  work  done  in  them  was 
transferred  to  the  new  shop  builaings  and  the  old  buildings  and 
tools  removed.    The  last  building  was  torn  down  in  April. 

The  machine  shops  and  engine  house  at  Gatun  were  operated  for 
work  in  coimection  with  the  installation  of  lock  machinery  and 
caring  for  locomotives  engaged  in  that  vicinity.  They  were  aban- 
doned April  1,  1914,  and  the  work  transferred  to  Balboa  or  Oistobal. 

A  hostling  establishment  at  Cocoli  was  placed  in  operation  in 
September,  1913,  to  care  for  locomotives  engaged  in  handling  spoil 
on  the  west  bank  of  the  canal  in  that  vicinity.  This  establishment 
was  abandoned  March  14.  1914,  when  the  excavation  at  that  point 
was  completed.  The  tools  were  removed,  and  the  buildings  turned 
over  to  tne  supply  department. 

During  the  earlier  part  of  the  fiscal  year  the  French  engines  in 
use  on  the  east  bank  of  the  canal  opposite  Culebra  were  hostled  on 
the  work  near  the  Empire  suspension  bridge.  The  American  engines 
were  hostled  at  Las  Uascadas  or  Pedro  Miguel  until  the  removal  of 
the  Gamboa  Dike^  when  the  work  was  transferred  elsewhere.  The 
Las  Cascadas  engme  house  was  abandoned  November  11,  1913,  on 
completion  of  the  dry  excavation  in  Culebra  Cut  and  the  consequent 
reduction  in  the  number  of  locomotives  to  be  cared  for.  The  build- 
ings were  turned  over  to  the  Tenth  Infantry  April  17,  1914. 

Owing  to  the  rise  of  water  in  Miraflores  Lake,  the  Pedro  Miguel 
engine  house  was  abandoned  September  15,  1913.  The  greater  por- 
tion of  the  equipment  was  moved  to  the  Gold  Hill  engine  house,  and 
the  remainder  to  other  shops  or  surveyed  for  sale  or  other  disposi- 
tion. The  buildings  were  turned  over  to  the  quartermaster's  depart- 
ment and  torn  down. 

An  engine  house  was  established  at  Gold  Hill  in  September,  1913. 
to  care  for  the  equipment  engaged  in  dry  excavation  back  of  Gold 
Hill.  This  engine  house  contmued  in  operation  until  the  completion 
of  the  excavation  work,  and  was  finaUy  discontinued  March  31, 

1914.  llie  machine  tools  were  surveyed  for  removal  to  other  points 
or  for  sale  and  the  buildings  turned  over  to  the  quartermaster's 
department  April  24,  1914. 

The  air-compressor  plant  at  Rio  Grande,  which  had  been  in  oper- 
ation since  1905,  was  shut  down  on  October  15,  1913,  on  accoimt  of 
reduction  in  air  consumption  in  that  district.  Such  compressed  air 
as  was  required  thereafter  was  supplied  from  the  plant  at  Empire. 
Such  portion  of  the  boilers  and  auxiliary  machinery  as  could  be  used 
to  advantage  at  other  points  was  removed,  and  the  remainder  of 
the  plant,  together  with  the  buildings,  was  turned  over  to  the  quarter- 
master's department. 

The  Cristobal  car  shops  were  in  operation  until  March  7,  1914, 
when  they  were  abandoned  and  all  car  work  concentrated  at  the 
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Balboa  shops.  A  part  of  the  buildings  were  turned  over  to  the 
quartennaster's  department  in  March,  1914,  but  the  old  car  shed 
and  paint  shop  were  retained,  the  former  for  sheltering  passenger 
equipment  while  being  cleaned,  the  latter  for  the  storage  of  the 
special  cars,  sight-seeing  cars,  and  pay  cars. 

An  engine  house  on  tne  Balboa  dumps  was  established  September 
15,  1013,  to  care  for»the  locomotives  employed  in  that  vicinity. 
This,  until  it  was  closed,  May  24,  1914,  took  care  of  about  70  loco- 
motives. When  it  was  closed,  the  hostlinc;  work  was  transferred  to 
the  new  Balboa  roundhouse  and  the  buiklings  turned  over  to  the 
quartermaster's  department. 

When  the  Balboa  roundhouse  was  placed  in  service,  on  April  1. 
1914,  the  Panama  roundhouse  of  the  ranama  Raihoad  was  placed 
out  of  use. 

The  Balboa  dump  car  shop  was  established  October  15^  1913,  for 
repairs  on  dump  cars  and  Lidgerwoods  in  use  in  that  vicinity.  Cte 
April  30,  1914,  the  work  was  transferred  to  the  new  car  shops  at 
the  Balboa  plant  and  the  buildings  turned  over  to  the  supply  depart- 
ment. 

During  the  fiscal  year  the  work  on  the  dry  docks  at  Balboa  was 
continued  under  the  engineer  of  terminal  construction,  and  upon 
completion  those  docks,  with  the  pumping  plant  connected  there- 
with and  the  air-compressor  plant  to  be  installed  in  the  same  build- 
ing, will  be  operated  oy  the  mechanical  division.  The  two  250-ton 
floating  derricks  were  about  to  be  delivered  when  the  fiscal  year 
closed,  and  an  organization  has  been  approved  for  their  operation 
under  the  mechamcal  division. 

On  April  1,  1914,  the  traveling  engineer  was  transferred  to  the 
mechamcal  division,  and  subsequent  to  that  date  the  responsibility 
for  the  condition  of  all  mechanical  equipment  on  the  Isthmus  belong- 
ing to  the  Panama  Railroad  and  The  Panama  Canal,  with  the  excep- 
tion of  floating  equipment,  power  plants,  cold-storage  plant,  pump- 
ingplants,  and  lock  equipment  rested  with  the  mechanical  division. 

TPnroughout  the  whole  year,  while  the  shops  were  in  operation  at 
all,  two  shifts  were  r^ularly  worked  at  Gorgona^  Empire,  Paraiso, 
and  Balboa.  The  second  shift  had  been  discontmued  at  the  Cris- 
tobal shops  on  October  26, 1912,  but,  on  account  of  the  lai^e  increase 
in  work  on  dredging  equipment,  effective  when  wet  excavation  oppo- 
site the  Cucaracna  sUde  oegan,  it  became  necessary  on  Au^st  18, 
1913,  to  again  establish  the  night  shift  in  these  shops,  and  this  shift 
was  continued  till  the  close  of  the  fiscal  year.  The  regular  hours  of 
work  were  from  7  a.  m  to  11  a.  m.  and  1  p.  m.  to  5  p.  m.  for  the  day 
shift,  and  from  5  p.  m.  to  1  a.  m.  for  the  night  shift.  In  addition  to 
the  double  shift,  emergencies  continually  arose  which  necessitated 
large  amounts  oi  overtime  work  in  order  that  ec^uipment  might  be 
kept  in  condition  for  the  most  efficient  use  and  in  order  to  prevent 
delay  in  the  work  of  the  other  divisions. 

Due  to  the  consolidation  of  all  mechanical  work  under  the  mechan- 
ical division  the  expenditures  for  the  fiscal  year  1914  were  greater 
than  for  any  other  fiscal  year,  notwithstanding  the  retirement  of 
various  eqmpment  and  the  closing  up  of  numerous  shops.    The 
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maximum  expenditures  were  made  during  the  month  of  February, 
1914,  and  amounted  to  $538,270.06,  of  which  $231,654.72  were 
expenditures  on  the  pay  roU.  Totals  of  expenditures  for  regular  and 
overtime  work  for  the  division  as  a  whole,  and  for  the  Cristobal  and 
Paraiso  shops  are  dven  in  the  tables  attached.  Due  to  the  short 
periods  during  which  shops  other  than  those  at  Cristobal  and  Paraiso 
were  operated  separate  tables  of  expenditures  of  these  shops  are  not 
included. 

The  maximum  number  of  emplovees  in  the  mechanical  division 
during  the  fiscal  year  was  during  March,  when  there  were  1,126  on 
the  gold  roll  and  2,779  on  the  silver  roll.  The  Tninimimi  number 
employed  was  in  June,  1914,  and  comprised  928  on  the  gold  roll 
ana  2,400  on  the  silver  roll.  This  reduction,  as  stated  above,  was 
in  part  due  to  the  decrease  in  tJie  amount  of  work  performed,  but 
was  mostly  due  to  the  establishment  of  the  electrical  division  and 
the  transfer  to  it  of  the  various  power  plants  and  the  electrical  work. 
The  force  emploved  July  1,  1913,  was  974  on  the  gold  roll  and  2,360 
on  the  silver  roll,  and  the  force  June  30,  1914,  was  942  on  the  gold 
roll  and  2,452  on  the  silver  roll. 

The  work  of  the  division  as  a  whole  has  decreased  somewhat  dur- 
ing the  past  three  months.  Especially  is  this  decrease  noticeable  in 
the  planing  mill  and  foundry,  but  it  is  expected  that  marked  decrease 
in  practicdly  all  shops,  except  those  at  Cristobal  and  Paraiso,  will 
take  place  from  now  on.  The  prospective  inauguration  of  a  service 
for  transporting  rock  from  Sosa  Hill  for  the  East  Breakwater  involves 
rebuilding  about  700  lidgerwood  cars,  which  work  is  now  imder  way 
in  the  car  shops  at  Balboa.  Keeping  these  cars,  and  the  engines  used 
for  hauling  them,  in  good  repair  will  provide  a  large  amoimt  of  work. 
In  addition,  there  wnl  be  a  lar^e  amoimt  of  work  on  caissons,  steel- 
work, and  installation  of  machmery  in  connection  with  dry  docks, 
coaling  plants,  etc.  It  is  hoped  that  this  can  be  arranged  so  as  to 
avoid  overtime  work  and  to  minimize  work  in  more  than  one  shift, 

Owing  to  lack  of  available  quarters  in  the  vicinitj  of  the  Balboa 
shops,  it  was  necessary  to  maintain  labor  train  service  from  Empire 
and  Panama  subsequent  to  March  1.  The  completion  of  permanent 
quarters  and  the  removal  and  reerection  of  quarters  from  other  parts 
of  the  Isthmus  in  Ancon  and  Balboa  will,  it  is  hoped,  permit  discon- 
tinuance of  some  of  tlie  labor  trains  from  Panama  on  August  1,  and 
of  all  labor  trains  from  Empire  not  later  than  September  1,  1914. 
This  lack  of  quarters  has  been  the  source  of  considerable  hardship 
for  employees,  but  has,  in  general,  been  borne  with  good  nature. 

With  a  view  to  determining  actual  costs,  and  to  permit  these  costs 
to  be  kept  in  such  manner  that  the  most  efficient  results  may  be 
accomplished,  a  new  accounting  system  was  authorized  for  the 
division.  This  accoimtinp  system  was  effective  for  the  Balboa 
shops  on  April  1,  1914,  ana  modification  of  the  same  for  the  Cristobal 
shops  and  Paraiso  shops  on  July  1,  1914.  Owing  to  the  compara- 
tively simple  organization  of  these  two  latter  shops  it  was  not  deemed 
desirable  to  record  costs  in  such  detail  as  for  the  larger  and  more 
complicated  organization  at  Balboa.  The  systems  are,  however, 
identical  in  principle,  and  provide  for  recording  costs  by  shops,  the 
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various  items  of  overhead  being  distributed  to  accounts  in  sufficient 
detail  to  permit  ready  analysis  and  the  lopping  off  of  unnecessary 
expense.     Tlie  advantages  are  as  enumerated  below: 

(1)  Distribution  of  overhead  expense  on  an  exact  mther  than  an  aifoitrary  hada. 

(2)  The  determination  of  coets  by  shopp. 

(8)  The  adoption  of  the  machine  rate  DasiR  of  distribution  instead  of  the  labor  basis 
in  all  shops  that  are  adapted  to  the  use  of  a  machine  rate. 

(4)  The  elimination  fn)m  the  accounts  of  the  mechanical  division  of  the  propor- 
tionate cost  of  general  overhead  expenses  incurred  outside  of  the  mechanical  division, 
such  as  "General  administration,'  '*Storekeeping  and  purchasing,"  "Civil  govern- 
ment.** and  "Department  of  health.**  This  overhead  is  handled  entirely  by  the 
auditor*s  office  and  pen*entmres  supplied  for  application  to  bills  for  outside  parties. 

(5)  The  adoption  of  a  standard  schedule  of  symbols  for  shop  expenses. 

(6)  The  adoption  of  a  tonnage  basis  of  distribution  of  overhead  instead  of  labor  basis 
in  those  ^ops  in  which  the  tonnage  basis  is  adaptable. 

(7)  The  charging  to  cost  of  product  of  estimatea  allowances  for  repairs  and  for  depre- 
ciation of  buildiucrs.  machinery,  and  equipment  in  order  to  provide  reserves  to  meet 
tl.e  cf/st  of  repairs  and  cost  of  replac  ements. 

The  system  as  authorized  is  in  accordance  with  the  best  accounting 
systems  in  vog  e  in  the  United  States  at  this  time,  and,  while  it 
invohes  somewhat  more  clerical  work,  the  additional  cost  will  be 
mi:ch  more  than  compensated  for  by  the  increased  efficiency  resulting 

In  coniiection  witn  the  establishment  of  this  accounting  system, 
as  well  as  with  the  installation  of  tools  and  eq  ipment  at  the  Balboa 
shj]>o  in  accordance  with  the  most  modern  practice,  Naval  Constructor 
C.  v\ .  Fisher,  United  States  Navy,  rendered  great  service  until  his 
detachment  from  dutv  June  28,  1914.  while  not  assigned  to  the 
mechanical  division,  Mr.  Fisher's  work  was  almost  entirely  for  its 
bci  efit,  and  was  performed  in  direct  consultation  with  the  inspector 
of  shops,  the  assistant  superintendent,  or  myself.  Mr.  Fisher  s  pre- 
vious duties  in  connection  with  so-called  ''scientific  management' 
at  two  of  the  largest  navy  yards  in  the  United  States  especially  well 
qualified  him  for  the  performance  of  the  work  done  by  him  during 
tne  last  few  months  of  his  stay  here,  and  the  results  accomplished 
promoted  to  a  large  extent  the  probable  efficiency  of  the  Balboa  shops. 

The  closing  up  of  excavation  work  genjrally  throughout  the  Isth- 
mus has  resulUd  in  large  excess  of  equipment  for  dry  excavation. 
During  the  year  the  following  apparatus  was  surveyed  and  retired, 
either  for  sale  or  for  shipment  elsewhere*. 

Locomotives: 

101  class 24 

201  class 13 

301  class 27 

601  class 15 

79 

Oliver  dump  cars 113 

Western  dump  cars 256 

Lid^erwood  flat  care 280 

Spreaders 6 

U  nloaders 11 

Track  shifters 1 

Pile  drivers 2 

Locomotive  cranes 7 
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This  leaves  in  actual  service,  or  awaiting  survey  for  retirement,  the 
following  equipment: 


Class. 

Panama 
Canal. 

Panama 
R.  R. 

Locomotives: 

1-100 

5 

201 

61 
3 
2 
8 
0 

15 

aoi 

8 

401 

451 ; 

2 

601 

eoi 

6 

661 

12 

701 

0 
6 

801 --- 

' 

OUw  dump  cars 

08 

609 

690 

l,3(i0 

12 

16 

8 

10 

67 

43 
68 

Wwtflm  dum«  f  ars 

62 

IJdiwrwood  flat  cars 

121 

Spreaders 

2 

I^nloaders..... 

Track  shifters 

PUe  drivers 

2 

Locomotive  cranes 

8 

In  ord'^r  to  provid  ^  f aciliti  ^s  for  r^.pair3  to  ships,  several  large  tools 
not  hitherto  necessary  will  b3  raquir jd.  Among  these  may  b ».  men- 
tionrd  a  65-foot  lathe  for  turning  shafts,  a  30-foot  plate-planing 
machine,  a  pair  of  heavy  rolls,  a  hydraulic  plate-bending  machine, 
and  a  hydraulic  flanging  prass.  In  addition,  there  should  be  a  num- 
ber of  smaller  tools  provid  'd  with  si)ecial  reference  to  ship  work.  The 
above-mentioned  tools,  while  not  immediately  necessary,  are  liable 
to  be  required  at  an}[  time  subsequent  to  the  opening  of  the  canal  to 
commerce.  It  b  estimated  that  $100,000  should  be  made  available 
for  the  purchase  and  installation  of  these  tools. 

The  cessation  of  work  which  could  be  definitely  measured  on  a 
cubic-vard  or  other  readily  comprehended  unit  basis  has  removed 
one  of  the  great  incentives  to  steady  application  on  the  part  of  em- 
ployees. When  each  steam  shovel  was  in  competition  to  excavate 
the  maximrum  yardage,  the  demand  of  its  crew  that  its  work  be  not 
inteifered  with  when  it  could  possibly  be  avoided  was,  in  itself,  one 
of  the  best  possible  inducements  to  rapid  and  efficient  work  in  the 
shops.  Its  removal  necessitates  a  considerably  greater  relative 
number  of  employees  in  supervisory  positions.  The  necessity  for 
this  increase  is  evident,  not  only  in  the  shops,  but  also  in  practically 
every  other  fine  of  work  on  the  Isthmus.  Owing  to  the  unsettled 
conaition  under  which  tiie  mechanical  division  operated  during  most 
of  the  fiscal  year  it  was  not  possible  to  do  much  so-called  efficiency 
work  in  the  division.  The  conditions  expected  to  exist  will  not, 
in  my  opinion,  justify  the  application  of  any  of  the  so-called  scien- 
tific management  systems,  out  theie  ia  room  for  the  adoption  of 
many  impioved  methods  which,  while  not  involving  haroship  on 
employees,  nor  excessive  cost  for  supei'vision,  will  peimit  mateiial 
deciease  in  costs.  If  the  shops  are  to  obtain  sufficient  work  from 
oulBide  parties  to  permit  the  retention  of  a  force  large  enough  for 
their  eflScient  operation,  every  possible  advantage  must  be  taken  to 
insure  efficient  management,  smce,  with  the  high  wages  likely  to 


252  THE  PANAMA  GAKAL. 

continue  in  force,  at  least  until  June  30,  1916.  only  efficient  man- 
agement can  reduce  costs  to  a  point  where  any  out  aosolutely  neces- 
sary work  can  be  expected  from  ships  using  the  Canal.  In  order  to 
facilitate  the  authorization  and  completion  of  any  work  which  may  be 
desired  by  such  vessels,  the  regulations  have  been  modified  so  that 
work  for  private  parties  maj[  now  be  authorized  and  begun  as  quickly 
in  the  shops  of  tne  mechanical  division  as  in  any  private  establish- 
ment, and  considering  the  distance  of  the  Isthmus  from  any  lai^e 
repair  establishments,  it  is  hoped  that  large  use  will  be  made  of  the 
canal's  repair  and  docking  facilities. 

Tables  as  follows,  showing  various  phases  of  the  operations  of  the 
mechanical  division  for  the  fiscal  year  1914,  are  attached.  Plate 
No.  142  shows  the  organization  effective  July  1,  1914. 

Table   1.  The  value  of  work  performed  monthlv  by  mechanical  division. 

2.  The  value  of  work  performed  monthly  by  mechanical  division  for  individ- 

uals and  compames. 

3.  The  value  of  work  performed  monthly  by  mechanical  division,  exclusive 

of  the  dry-dock  shops  and  Paraiso  shone. 

4.  The  value  of  work  performed  monthlv  oy  mechanical  division,  exclusive 

of  the  dry-dock  shops  and  Pandso  shops,  for  individuals  and  companies. 

5.  The  value  of  work  performed  monthly  by  Gxistobal  Dry  Dock  shops. 

6.  The  value  of  work  performed  monthly  by  Cristobal  Dry  Dock  shops,  for  indi- 

viduals and  companies. 

7.  The  value  of  work  performed  monthly  by  Paraiso  shops. 

8.  The  value  of  work  performed  monthly  by  Paraiso  shops  for  individuals  and 

companies. 

9.  Total  overtime  of  the  mechanical  division,  exclusive  of  the  dry-dock  shops 

and  Paraiso  shops. 

10.  Total  overtime  of  the  dry-dock  shops. 

11.  Total  overtime  of  the  Paraiso  shops. 

12.  The  actual  shop  expense  percentage,  mechanical  division,  by  principal 

shops. 

13.  The  applied  shop  expense  percentage,  mechanical  division,  by  principal 

shops. 

14.  The  output  and  cost,  brass  castings. 

15.  The  output  and  cost,  iron  castings. 

16.  The  output  and  cost,  steel  casti^. 

17.  Number  of  repairs  to  locomotives. 

18.  Number  of  repairs  to  equipment  other  than  locomotives. 

19.  Number  of  shop  and  field  repairs  to  different  classes  of  cars. 

20.  Amount  of  equipment  hostled,  and  the  cost. 

Respectfully  submitted. 

D.  C.  Nutting, 
Superintendent  Mechanical  Division* 

• 

Col.  Geo.  W.  Goethals,  United  States  Army, 

Oovemar  oftJie  Panama  Carud,  Balboa  Ii  eights,  Canal  Zone. 
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Table  No.  1.— Value  of  work  performed  by  the  entire  mechanical  diviiion,  including 
Balboa,  Paraieo,  and  Cristobal  Dry  Dock  shopi,  during  fiscal  year—Ab$tract  of 
expenditures. 


Konth. 


Barvices  rcn- 

Labor. 

Material. 

darad  by  othar 
dlTiaioiiB  and 
dapartmanta. 

Total. 

S22S,384.86 

8216,428.92 

132,517.78 

$474,331.06 

229,640.98 

192,678.38 

48,676.66 

471,004.03 

223,461.78 

222,916.73 

36,177.23 

482,545.74 

229,282.40 

162,248.06 

44,557.40 

436,067.86 

226,897.33 

210,706.94 

41,873.43 

479,477.70 

244,947.16 

212,289.35 

50,294.89 

507,531.40 

249, 089.  n 

206,096.71 

57,152.54 

611,838.02 

231,654.72 

263,844.08 

42,771.26 

538, 27a  06 

270,438.60 

187,708.05 

41,400.23 

499,546.88 

206.317.40 

181,600.42 

62,064.20 

461,962.02 

203,425.93 

142,469.50 

81,725.17 

427,620.00 

208,100.77 

159,591.27 

113,675.52 

481,367.56 

2,750,640.19 

2,357,577.41 

652,886.20 

5,761,103.80 

1913. 

July 

AnSDst , 

S^tambar , 

Octobar , 

Novambar , 

1914. 

January , 

Fabmary , 

March 

April 

Y^J 

Juna 

Total 


Table  No.  2. —  Value  of  work  performed  monthly  during  fiscal  year  by  entire  m£chanieal 
divisiony  including  Balboa^  Paraiso,  and  Cristobal  Dry  Dock  shops^for  individuals  and 
companies. 


Month. 


1913. 

July 

Auinist 

Saptamber 

Octobar 

Novambar 

Dacambcr 

1914. 

January 

Fabmary 

March 

Aorfl 

}^7 

Jona 

Total 

Avcraga  par  month 


Othar  than 
Panama  R.R. 


13,145.09 

4,417.06 

1,856.92 

7,966.83 

11,094.38 

17,750.62 


17,162.06 
11,908.19 
12,596.63 
23,521.36 
1,845.98 
1,850.04 


120,115.76 
10,009.65 


Panama  R.R. 


147,471.96 
38,455.22 
29,944.76 
31,620.56 
40,751.44 
87,344.84 


37,181.91 
25,036.81 
24,135.53 
53,910.85 
67,783.37 
71,367.04 


605,004.20 
43,083.60 


Total. 


•55,617.66 
42,872.28 
81,801.68 
89,587.89 
51,845.83 
55,096.46 


54,343.97 
86,945.00 
36,732.16 
n,  432. 21 
60,620.35 
73,217.06 


625,130.06 
53,003.34 


Table  No.  3. —  Value  of  work  performed  during  fiscal  year  by  mechanical  division, 
exclusive  of  Cristobal  Dry  Dock  shops  and  Paraiso  shops — Abstract  of  expenditures » 


Month. 


Labor. 


Matariat 


Saryicasran- 

darad  by  othar 

dlvialonaand 

dapartmanta. 


Total. 


1013. 

Jnly 

Aucnit. 

Saptember 

October 

Novamb« 

Daoambar 

1014. 

January 

Fabruary 

Marrh 

fi5!h::::::::::;::::::::::: 

Juna 

Total ,. 

Avarasa  par  month  thts  jrear 
Af9nst>  p«p  mon*h  tatt  r#»ar 


$207,206.64 
200,321.01 
100,672.30 
206,238.07 
106.871.60 
207,635.36 


206.374.73 
186,781.56 
212,538.53 
156.612.48 
152,004.40 
152,306.60 


$300,115.34 
160,06L03 
307,480.83 
150,345.51 
100.120.36 
180,530.80 


184,202.90 
340,135.87 
164,552.41 
143,780.06 
118,390.83 
131,318.74 


8X1,077.13 
42,488.01 
25,306.58 
40,015.34 
86,120.81 
40,014.01 


40,600.14 
40,50L36 
86,188.34 
56,034.53 
67,615.11 
60,834.34 


$487,488.01 
431,790.06 
483,861.80 
806,500.73 
433,  m.  16 
438,06L07 


480,086.86 
467,506.10 
413,370.18 
866,436.06 
830,000.48 
863, 448.  $7 


3,202.643.34 
191.063.61 
201,706.30 


2,060.063.04 
173.413.66 
183,047.53 


534,585.71 
43,715.48 
13,846.73 


4,806,102.00 
406,182.78 
906,603.64 
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Table  No.  4. — Value  ofworh  performed  during  fiscal  year  by  meehanioal  divition,  exelu- 
eive  of  Cristobal  Dry  J>ock  shops  and  Paraiso  shops,  for  irutividiuUs  and  companies. 


Month. 


Otharthan 

the  Panamft 

R.  B. 


PanAma 
B.  B.  Oa. 


Total. 


1013. 

July 

Aoguat 

Baptamber 

October 

November 

December 

19U. 

Januarr 

February 

March 

April 

May 

June 

Total 

ATera^  per  month  this  year 


4,048.18 

1,1(8.02 

8,475.88 

10,750.10 

18,071.20 


16,918.88 
6,979.83 
7,364.52 

20,357.58 
1,318.89 
1,642.38 


$45,882.10 
87,030.83 
27,793.80 
20, 193.  n 
88,389.00 
86,061.21 


84,766.06 
22,813.18 
22,432.80 
52,333.67 
66,541.31 
67,997.60 


852,688.44 
41,088.01 
28,966.71 
86,669.66 
49,146.10 
61,122.60 


50,683.74 
29,793.01 
29,797.32 
72,601.25 
66,860.20 
60,640.07 


99,002.67 
8,250.22 


479,033.33 
39,919.44 


678,096.00 
48,160.66 


Table  No.  5. —  Value  of  work  performed  during  fiscal  year  by  Cristobal  Dry  Dock  shops — 

Abstract  of  expenditures. 


Month. 


1913. 

July 

August 

September 

Ocu>l)er 

November 

December 

1914. 

January 

February 

March 

April 

May 

June • 

Total 

Average  per  month  this  year 
Average  per  month  last  year 


Labor. 


818,087.81 
20,328.97 
23,779.39 
23,043.48 
19,147.33 
22,980.74 


28.891.42 
81,131.92 
41,456.12 
85,097.17 
31.337.27 
32,998.57 


325.789.14 
27.149.10 
21,203.55 


Material. 


816,818.68 
22,686.48 
15,435.90 
11,902.55 
16,493.47 
96,018.22 


17,000.96 
17,429.88 
14,442.26 
80.606.38 
15,012.92 
8,623.86 


211.985.50 
17,665.40 
11,391.88 


Services 
rendered  by 
other  divi- 
sions and 
departments. 


82,440.65 
6,188.53 

10,968.65 
4,542.16 
1,703.08 
7,168.90 


18,943.98 
1,807.02 
8,524.19 
8,184.08 
7,443.10 

87,449.16 


100,364.35 
8,363.69 
2,033.61 


Total. 


838,84X14 
49,213.96 
50,183.04 
39,488.14 
37,344.78 
56,176.88 


57,845.85 
50,368.80 
59,422.67 
68,887.68 
53.793.29 
79,071.68 


638.138.99 
63,178.25 
84,719.04 


Table  No.  6. —  Value  of  work  performed  durina  fiscal  year  by  Cristobal  Dry  Dock  shops 

for  individuals  and  companies. 


Month. 


Other  than 

Panama 

H.  K. 


Panama 
B.  B. 


Total. 


1913. 

July 

August 

September 

October 

No  em^)er 

December 

i:i4. 

January 

February 

March 

April 

M*y 

June 

Total 

Average  per  month  this  year 


81,239.86 


693.90 
1,490.95 

338.28 
1,679.33 


1,243.40 

4,928.36 

5.232.11 

3.163  78 

527.00 

207.66 


81.789.86 
1,415.39 
2.151.07 
2.420.79 
2.362.44 
2,248.29 


2,416.88 
2,223.63 
1. 702. 78 
1.557.02 
2.235.53 
8.369.35 


88.029.21 
1,784.27 
2.844.97 
8.917.74 
2.700.72 
8,927.62 


8.660.28 
7.151.99 
8.934.84 
4.720.80 
2.762.82 
8,677.01 


21.113.09 
1,759.42 


25,898.93 
2,158.24 


47,01X02 
8,917.80 
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Tablb  No.  7. — Valvs  of  work  performed  monthly  during  fieeak  year  hy  Paraiao  $hop» — 

AUtrad  of  expendituree. 


Month. 


Labor. 


lUtarlftL 


RerrtcM 

rendered  by 

other  divl- 

Blonsend 

departmenta. 


Total. 


1913. 
Nownber 

1914. 

Jaooary 

Fehnuuy 

March 

April 

}f^y 

Juno 

Total 

ATwaca  per  month  this  year 


$11,878.40 
14,322.00 


17,S23.03 
13,741.24 
10,443.96 
10,007.76 
19,094.17 
22.790.61 


04,008.22 
6,740.33 


8,882.77 
0,278.86 
8,713.38 
7,204.99 
9,006.75 
19,648.08 


84,040.19 
2,211.08 


3,099.42 
372.97 
2,087.80 
3,855.60 
0,060. 90 
0,402.12 


820,011.81 
22,273.47 


23,906.83 
20,393.00 
27,845.13 
20,608.34 
34,820.88 
48,847.31 


132,207.71 
10,526.90 


04,627.97 
8,078.60 


27,036.14 
8,408.02 


224.ni.83 
28,096.48 


Table  No.  8. —  Value  of  work  performed  during  fiaeal  year  hy  Paraieo  ehope/or  indi-^ 

viduals  and  companies. 

Month. 

Other  than 

Panama 
R.  R.Co. 

Total. 

R.R. 

1913. 
If orenber.  ...•.■■.■■•■■■■••■.■.......«••■.•••■■■■■■■■>■.■.■■•■■■•.. 

I>eceoiber 

845.34 

845.34 

1914. 
January 

Febrtuury 

March 

April 

20.16 
0.53 

20.10 

fiay....;::::.::: ;...:. 

0.63 

June 

Total 

72.03 
9.00 

72.08 

Avwace  per  month 

9.00 

Tablx  No.  9. —  Total  overtime  of  mechanical  division,  exclusive  of  Paraiso  shops  and 
Cristobal  Dry  Dock  shops,  with  the  per  cent  of  the  total  pay  roll. 

• 

Month. 


1913. 

July 

Aujnist 

Bapiember 

October 

November 

Daeember 

1914. 

Jamary 

Faliruary 

March 

April 

M*y 

June 

A  ventre  per  month  thb  year 

A  Venice  per  monlh  last  year 


Payroll 

Overtime. 

Percent. 

8307.290.64 

87,900.90 

3.8 

209.321.01 

15,035.78 

7.2 

190.672.39 

10.545.47 

6.3 

9(K).238.97 

10,987.09 

5.3 

195.871.60 

12,550.40 

0.4 

207,635.30 

11,115.13 

6.8 

306,374.73 

9,544.50 

4.6 

186,781.50 

12,509.03 

0.7 

212,53H.53 

14.484.17 

0.8 

152,236.50 

25,473.58 

16.7 

149,570.49 

19,231.74 

12.8 

148,075.13 

10.433.73 

7.0 

190,101.57 

U.  317. 68 

7.0 

201.706.39 

11,KI3.31 

5.9 
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Table  No.  10.— Total  overHme  of  the  Cristobal  Dry  Dock  shops  during  Jisoal  year,  wiih 

the  per  cent  of  the  total  pay  roU. 


Honth. 


Payroll. 


OvBitiiiia. 


1013. 

Jnly 

August 

September 

October 

November 

December 

1914. 

Jamery 

February  ..• 

March 

April 

May 

June 

Average  per  month  this  year 

Average  per  month  last  year 


S18,067.81 
20,328.97 
23,779.89 
23,043.43 
19,147.88 
22,980.74 


96,801.48 
81,131.92 
41,456.12 
86,097.17 
31,837.27 
82,998.57 
27, 149. 10 
22,789.20 


$1,284.83 
1,806.57 
2,859.66 
1,854.97 
1,458.47 
1,712.99 


2,293.09 
2,122.46 
7,984.19 
7,094.38 
1,278.66 
8,649.28 
2,916.54 
1,172.77 


8.6 
8.9 

12.0 
8.0 
7.6 
7.6 


&7 

6.8 

19.8 

21.9 

4.1 

8.0 

10.7 

5.2 


Table  No.  11. — Total  overtime  of  the  Paraiso  shops  during  fiscal  year,  v?ith  the  per  cent 

of  the  total  pay  roll. 


Month. 


Payroll. 


Overtime. 


Percent 


1913. 

November 

December 

1914. 

January 

February 

March 

Aoril 

May 

June 

Average  per  month  this  year 


$11,878.40 
14,822.06 


17,328.68 
13,74L24 
16,443.95 
16,607.75 
19,094.17 
22,796.51 
16,525.96 


$3,480.80 

89.8 

2,727.06 

19.0 

2,80a06 

16.1 

2,762.62 

90.0 

2,267.96 

13.8 

2,826.61 

17.0 

3,587.08 

18.8 

4,187.89 

18.4 

8,078.78 

1&6 

Table  No.  12. — Acttud  shop  expense  j)ercentage  of  the  mechanical  divieion  {eacclusive  of 
Cristobal  Dry  Dock  shops  ana  Paraiso  shops),  dry-dock  shops,  and  Paraiso  ihops. 


Month. 


1913. 

July 

August 

September 

October 

November 

December 

1914. 

January 

February 

March 

April 

M^ 

June 

Average  per  month  this  year 

Average  per  month  last  year 


Mechanical 

division,  ex- 

clusive of 

Cristobal  Dry 

Dock  shops 

and  PareiBO 

DiT-dock 
shops. 

shops. 

47.75 

62.74 

45.82 

41.96 

55.96 

48.47 

6L04 

48.92 

46.06 

43.80 

44.06 

48.69 

46.98 

84.80 

47.65 

88.00 

88.25 

29.68 

46.64 

94.76 

56.66 

46.68 

69.25 

42.69 

47.43 

85.50 

41.19 

87.47 

Paraiso 
shops. 


46.00 
44.96 


80.10 
90.00 
48.64 

84.31 
60.15 
66.44 

6a  13 


BEPOBT  OF  SUPERINTKITDENT  MECHANICAL  DIVISION. 


25T 


Tablb  No.  13. — Applied  shop  expense  pereentage  of  the  medianieal  division  (exclusive  of 
dry-dock  shops  and  Paraiso  shops),  dry-dock  shops,  and  Paraiso  shops. 


Month. 


1913. 

July 

August 

September 

October 

November 

December 

1914. 

January 

February 

March 

April 

fv 

June 


Mechanical 
division,  ex- 
clusive of 
Cristobal  Dry 
Dock  shops 
and  Parauo 
shops. 


60.0 

sao 

SO.0 

6ao 


£ao 

iS0.0 
C0.0 

Various. 

Various. 

Various. 


Drv-dock 
shops. 


65.0 
65.0 
60.0 
50.0 
50.0 

sao 


5ao 
5ao 
sao 

50.0 

aao 

50.0 


Paraiso 
shops. 


35. 0 
35.0 


35.0 
35.0 
35.0 
35.0 
35.0 
45.0 


Table  No.  14. — Output  and  cost  of  brass  oasUngs  during  fiscal  year. 


Month. 


1913 

July 

August 

September 

October 

November 

December. 

1914 

January 

February 

March 

April 

Total  for  10  months 

Average  for  10  months 

Average  for  12  months  last  year 

May 

June 

Total  for  2  months 

Average  for  2  months 


Output 
(pounds). 


5,740 

7,887 

7,803 

14,625 

19,534 

19,052 


14,475 
11,888 
21,960 
15,978 


130,683 
13,963 
27,056 


19,010 
19,713 


88,728 
19,362 


Total 
cost  per 
pound. 


8a  19699 
.29226 

.23880 
.25479 
.21970 
.24510 


.20656 

.26244 
.19360 
.13800 


.22808 

.20620 


.12420 
.14260 


.13350 


Number 

of  patterns 

made. 


24 

42 
53 
21 
31 
42 


30 
55 
32 
69 


406 
41 
34 


21 
67 


44 


Number 

of  castings 

made. 


641 
798 
2,717 
1,576 
2,557 
2,981 


1,855 

8,866 

1,805 

881 


18,762 
1,876 
1,564 


1,127 
2,290 

3,417 
1,709 


NoTB.— Effective  with  May  accounts  the  oosts  of  coremaklng  and  molding  are  charged  directly  to  the 
•hop  order.  The  flnires  lor  May  and  June  represent  the  ooet  oi  the  castings  ezchislve  of  the  labor  cost  oi 
ooremaking  and  molding* 

63399*— 14 ^17 
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Table  No.  15. — OiUput  and  oo9t  of  iron  auting§  during  JUcal  year. 


July 

Aogiut..... 
September. 
October. . . . 
November. 
December. , 


tfbnth. 


1913. 


Output 
(poonde). 


1914. 


January.. 
February. 
ICarch.... 
Aprfl.... 


380, 8M 
247,372 
296,  »0 
391,430 
310,796 
429,640 


396,484 
452,772 
277,269 
306,723 


Total  for  lOmonths 3,491,042 

A  verage  for  1 0  months 349, 104 

Average  for  12  months  last  year 687,605 


ICay. 

June. 


292,126 
260,931 


Total  for  2  months. 
Average  for  2  months 


643,067 
271,629 


Total 
cost  per 
poind. 


90.036463 
.032373 
.039950 
.042260 
.038600 
.038990 


.032910 
.029300 
.034130 
.036000 


.036672 
,028996 


Number 

of  pattema 

made. 


.041060 
.049960 


110 
106 
91 
109 
102 
118 


166 
100 
144 
162 


1,190 

119 

82 


169 

116 


284 
142 


Niuiber 

of  castings 

made. 


17,350 
11,434 
7,6SS 
18,207 
35,137 
19,416 


6,101 
7,480 
6,368 
8,002 


136,262 
13,626 
17,481 


8,604 
6,703 


14,307 
7,164 


Non.— Effective  with  May  accounts  the  costs  of  ooremaking  and  molding  are  charged  directly  to  the 
shop  order.  The  flfoires  for  May  and  June  represent  the  cost  of  the  castii^  exclusive  of  the  labor  cost  of 
oofemaking  and  molding.  The  increased  costs  for  the  months  of  May  and  June  are  due  to  the  decrease 
In  output. 

Table  No.  16. — Output  and  cost  of  steel  castings  during  fiscal  year. 


Month. 


1913. 


July 

Auxust.... 
September. 
October. . . . 
November. 
December.. 


1914. 


January.. 
February. 
March.... 
April.... 


Total  for  10  months 

Average  for  10  months 

Average  for  12  months  last  year. 


May. 

June. 


Total  for  2  months. 
Average  for  2  months — 


Output 
(poimda). 


85,349 
20,807 
33,719 
50,070 
70.722 
82,837 


128,907 

101, 26S 

119.318 

60.223 


753,220 
75,322 
66.216 


131,569 
89.599 


221,168 
110,584 


Total 
cost  per 
po  nd. 


fO.  060930 
.  191918 
.100760 
.093860 
.108900 
.092110 


.075100 
.076620 
.079600 
.072000 


,0HS288 
.078485 


.070120 
.071080 


,070503 


Number 

of  patterns 

made. 


18 
10 
74 
21 
12 
19 


23 
32 
45 
44 


298 
30 
28 


21 
39 


60 
30 


Number 

of  castings 

made. 


7,701 
2.066 
661 
2fH 
411 
507 


612 

633 

1,030 

565 


14,360 
1,437 
1,86J 


1,183 
470 


1,653 

827 


NoTE.^Effectivt?  with  May  accounts  the  costs  of  ooremaking  and  molding  are  charged  directly  to  the 
shop  order.  The  figures  for  May  and  June  represent  the  cost  of  the  casting  exclusive  oi  the  labor  cost 
of  coremaking  and  moldhig. 
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Table  No.  17. — Number  ofrepairg  to  locomotives  during  fiscal  year. 


Month. 


1913. 

July 

Aof^st 

S«ptenib«r 

October 

November 

Dec«mber 

1914. 

January 

February 

ICarch 

April 

MSy 

June 

Average  per  month  this  year 

Average  per  month  last  year 


Runnfaig. 


3,308 
3,294 
1,931 
1,564 
1,581 
1,717 


1,507 

1,463 

1,661 

854 

810 

713 


20,403 
1,700.3 
3, 27a  6 


Heavy. 


14 
6 
9 
2 
2 
7 


4 
6 
5 
4 
1 


60 

5 

43 


Total. 


3,332 
3,300 
1,940 
1,566 
1,583 
1,734 


1,511 

1,469 

1,666 

858 

811 

713 


20,462 
1,705.2 
3,313.6 


Table  No.  18. — Repairs  madfi  during  fiscal  year  to  equipment  other  than  locomotives 

and  cars. 


Month. 


Cranes. 


1913. 


July 

August 

September. 
October... 

November. 
December.' 


1914. 


January.. 
February. 
March.... 

AprU 

May 

June 


Totol 

Average  per  month  this  year. 
Average  per  month  last  year. 


Track 
shifters. 


S7 

9 

20 

6 

11 

3 

8 

6 

46 

3 

37 

16 

51 

9 

46 

6 

W. 

13 

21 

6 

327 
27.25 
16.84 


58 
4.83 
6.00 


Unload- 
ers. 


20 
33 
25 
25 
17 
13 


9 
42 
29 
33 
12 

6 


273 
22.75 
35.25 


Spread- 
ers. 


22 
28 
6 
21 
12 
20 


11 
29 
31 
20 
20 
1 


221 
1&42 
31.58 


Narrow- 
gauge  loco- 
motives. 


Others. 


3 
.25 

&58 


2 
4 
4 

15 
12 


18 
14 
7 
2 
3 
4 


85 

7.06 

14.58 


Total. 


97 
101 
40 
64 
«3 
96 


96 
137 
80 
68 
56 
17 


967 

80.58 

112.83 


Table  No.  19. — Number  of  shop  and  field  repairs  made  to  different  classes  of  cars  during 

fiscal  year. 


Equipment. 


Lidgerwood  flat  cars 

Western  dump  cars 

Oliver  dump  cars 

Ingoidsby  oumpcars 

titeel  flat  cari 

Labor  cars 

MisceUaneous  car  J 

Total 

Average  per  month  this  year 
Avenge  per  month  last  year. 


Number 
of  shop 
repairs. 


3,505 
2,156 
2,084 

347 

376 

1,404 


9.903 

833 

1,885 


Number 
of  fleld 
repatri. 


50,172 
18,142 
23,030 


3,005 

721 

21,052 


117,022 

9,752 

16,648 


Total. 


63,767 
20,206 
25,054 

1 
3,362 

1,007 

23,446 


137,015 
10,585 
18.533 
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Tablb  No.  TO.-^taUment  ofhoBtling  cottt,  JUcal  year  ISIS-U^ 


Mootta. 


1913. 

July 

August 

September 

October 

NoTember . . . . 
December 


January. 
February. 
ICarcb... 
AurU.... 

May 

June 


1914. 


Hos- 
tllngs. 


Total 

Average  per  month  this 

year 

Average  per  month  last 

year 


7,616 
7,819 
5,725 
4,789 
4,215 
4,419 


4,042 
3..^ 
3,836 
2,747 
5,525 
5,799 


Direct 
labor. 


CO,  120 
5,010 

7,448 


16,220.10 
5,146.41 
4,079.00 
3,849.12 
2,709.61 
2,221.27 


2,008.23 
1,980.32 
1.866.01 
l,737.n 
3,115.51 
3,513.45 


37,506.80 
3,125.56 
5,741.86 


Material. 


1660.28 
527.55 
553.35 
36.47 
416.67 
195.55 


336.00 
172.96 
269.02 
25.39 
242.88 
348.93 


3,785.06 
315.42 
804.32 


O.D. 


9920.89 

1,448.66 

1,024.02 

904.07 

251.89 

177.08 


172.23 

295.45 

144.88 

3.00 

96.84 


5,438.01 
453.17 
925.15 


8ur- 
chaige. 


83,110.05 
2,573.21 
2,099.50 
1,424.56 
1,384.81 
1,110.64 


1,004.12 

990.16 

933.01 

853.77 

1,454.44 

2,157.59 


19,035.86 
1,586.32 
2,440.93 


ToUu 
cost. 


810,911.32 
9,695.83 
7,695.87 
5,214.22 
4,822.96 
3,704.64 


3,520.58 
3,438.89 
3,212.92 
2,619.93 
4,906.67 
6,019.97 


65,766.72 
5,480.47 
9,912.25 


Average 
cost 

dlraot 
labor  per 

hostling. 


10.8167 
.6582 
.7125 

.6571 
.5027 


.4966 
,5519 
.4864 

,6326 
,5639 
,6059 


.6239 
.6239 
.7709 


Avi 


vcrage 
totaT 


cost  per 
tlbg. 


hoetl 


fl.4327 
1.2400 
1.3443 
1.0888 
1.1442 


.8710 
.9584 
.8376 
.9537 

.  ooov 

1.0381 


1.0089 
1.0939 
1.3309 


APPENDIX  E. 

SEPOBT  OF  THE  STTPEEDrTEirDEVT  OF  TEAVSPOBTATIOV, 
DEPABTKElfT  OF  OPERATIOir  AST)  KADTTEirAVCE. 


Anoon,  Canal  Zone,  July  20, 19H. 

Sm:  I  have  the  honor  to  submit  the  foUowing  report  of  operations 
in  the  division  of  canal  transportation  during  the  fiscal  year  ended 
June  30,  1914. 

DIVISION   ORGANIZATION. 

Under  the  Governor's  circular  No.  660-1  of  April  1,  1914,  the  divi- 
sion of  canal  transportation  was  ordered  as  a  division  of  the  depart- 
ment of  operation  and  maintenance.  Under  the  supervision  ot  the 
superintendent  of  transportation,  reporting  to  the  Oovemor,  it  is 
charged  with  the  safe  conduct  of  vessels  through  The  Panama  Canal, 
except  at  the  locks,  the  port  captains,  the  board  of  local  inspectors, 
the  pilots,  the  care  and  operation  of  lights  and  beacons  when  com- 
pleted, the  inspection  and  admeasuring  of  vessels. 

Under  the  provisions  of  circular  No.  661,  of  April  1,  1914,  Capt. 
Hugh  Rodman,  United  States  Navy,  was  appointed  superintendent 
of  canal  transportation,  with  headquarters  temporarily  at  Ancon. 

During  the  month  of  April  no  active  operations,  other  than  those 
incident  to  the  board  oi  local  inspectors,  were  carried  on.  The 
superintendent  prepared  and  submitted  to  the  Governor  a  tentative 
outline  for  the  rules  and  regulations  for  the  navigation  of  The  Panama 
Canal  and  approaches  thereto,  which  is  now  in  course  of  publication; 
also  a  revision  of  the  rules  and  regulations  governing  the  steamboat- 
inspection  service  and  the  board  of  local  inspectors,  which  have  been 
puoUshed  at  this  time. 

CAPTAINS   OF  THE   POSTS. 

On  May  5,  as  provided  in  circular  No.  661-8,  the  offices  of  the  cap- 
tains of  the  ports  at  Cristobal  and  Balboa  were  established;  Com- 
mander Douglass  E.  Dismukes,  United  States  Navy,  being  appointed 
as  captain  of  the  port  at  Cristobal,  and  Lieut  Commander  Henry  V. 
Butler,  United  States  Navy,  as  captain  of  the  port  at  Balboa.  The 
respective  offices  assiimed  charge  ot  the  assignment  of  wharves,  dock- 
ing and  berthing  of  vessels,  fiimishin^  of  pilot  service  to  shipping,  the 
admeasurement  of  vessels  for  transit  through  the  canal,  and  the 
general  supervision  and  enforcement  of  canal  and  harbor  regulations 
relating  to  shipping. 

Pilots  have  been  employed  as  follows: 

By  tranefer  from  the  dredging  divimon 5 

By  transfer  from  the  Panama  R.  R 2 

Employed  in  the  United  States 1 

Total 8 

The  pilots  are  stationed  four  each  in  the  offices  of  the  captains  of 
the  ports.  In  addition,  requisition  was  made  on  the  Washin^n 
office  for  the  employment  of  one  more  pilot.    The  services  of  the  pilots 
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have  been  utilized  in  piloting  vessels  in  and  out  of  the  terminal  ports, 
in  connection  with  the  lightering  of  cargo  through  the  canal,  and  in 
learning  the  aids  to  navigation,  etc.,  m  connection  with  piloting 
vessels  through  the  canal. 

Floating  equipment  was  transferred  to  this  division  as  follows: 

Tugs,  from  the  dredging  division 2 

Launches,  from  the  ranama  R.  R 1 

Launches,  from  the  lighthouse  division 2 

The  two  tugs  and  the  pilot  boat  are  under  the  supervision  of  the 
captain  of  the  port,  Cristobal;  the  other  two  laimches  are  in  use  in 
connection  witli  the  lighthouse  service. 

Recommendations  were  made  and  approved,  and  plans  perfected 
for  pooling  the  launches  of  the  respective  division  at  Cristobal  under 
the  jurisdiction  of  the  captain  oi  the  port,  and  directions  to  this 
effect  were  issued,  eflFective  July  1,  1914. 

On  May  18  the  project  of  lightering  cai^o  through  the  canal  was 
begun;  12  lighters  were  diverted  to  this  service  and  regular  traffic 
operations  developed.     The  tug  Mariner  is  employed  in  this  work. 

BOARD   OF   LOCAL   IN8PECTOB8. 

The  board  held  its  r^ular  meetings  throughout  the  year  and  per- 
formed the  various  duties  assigned  to  them.  Their  annual  report  is 
inclosed  herewith  and  forms  a  part  of  this  report. 

LIGHTHOUSE   SERVICE. 

On  June  16  the  division  of  lighthouses  was  taken  over  by  the 
division  of  canal  transportation,  and  plans  perfected  for  the  main- 
tenance and  operation  of  this  service.  The  annual  report  of  this 
work  has  been  prepared  by  the  engineer  of  maintenance,  under  whose 
supervision  the  construction  work  was  performed. 

BOARD   OF   ADMEASUREMENT. 

The  board  of  admeasurers  was  designated  by  circular  No.  661-4, 
as  follows:  Capt.  Hugh  Rodman,  United  States  Navy,  chairman; 
Commander  D.  E.  Dismukes,  United  States  Navy,  member;  Lieut. 
Commander  Henry  V.  Butler,  United  States  Navy,  member. 

Two  measurers  have  been  appointed  «nd  stationed  one  each  at 
the  terminal  ports.  The  board  met  at  intervals,  upon  call  of  the 
chairman,  ana  discussed  the  interpretation  of  the  Rules  for  the 
Measurement  of  Vessels  for  The  Panama  Canal,  giving  decisions  in 
several  cases  upon  requests  from  shipping,  through  the  Governor. 

The  following  vessels  have  been  measured:  Launches  Coco  Solo 
and  Ahha,  for  passage  through  the  canal,  no  certificates  being  issued. 
Steamers  Santa  Clara  of  W.  R.  Grace  &  Co.,  Salvador  of  the  Salva- 
dorean Railway  Co.,  Limari  of  the  Compania  Sud  America  de  Vapores. 

The  total  number  of  gold  employees  in  the  division  as  of  Jime  30 
was  24. 

Respectfully, 

Hugh  Rodman, 
Superintendent  of  Tram^sportation. 

Col.  Geo.  W.  Goethals,  United  States  Army, 

Governor  Paaiama  Canal,  Culebra,  Canal  Zone. 


appendix:  to  appendix  e. 

Ancon,  Canal  Zone,  July  1,  1914' 

Sm:  I  have  the  honor  to  submit  herewith  report  of  the  operations 
of  the  board  of  local  inspectors  for  the  fiscal  year  ended  June  30, 
1914,  as  required  by  section  No.  13  of  the  rules  and  regulations 
governing  the  board,  revised  as  of  May  1,  1914,  and  published  in 
Governor's  circular  No.  644. 

ORGANIZATION   AND   PERSONNEL. 

The  organization  of  the  board  remains  the  same  as  during  the 
previous  fiscal  year,  consisting  of  three  inspectors  who  devote  part 
time  to  the  work  without  additional  compensation,  one  deputy 
inspector  of  hulls  and  boilers,  devoting  his  entire  time  to  the  work, 
ana  one  clerk  on  part  time,  are  also  engaged  in  this  service. 

Changes  in  the  personnel  were  made  during  the  year  as  follows: 
Mr.  L.  A.  HelUksen  appointed  as  a  member  of  the  board,  effective 
November  19,  1913^  vice  Mr.  Charles  J.  Anderson,  resigned;  Capt. 
Hugh  Rodman,  United  States  Navy,  appointed  as  chairman,  effec- 
tive January  23,  1914,  vice  Lieut.  Col.  W.  V.  Judson,  on  leave;  a  new 
board  under  the  permanent  organization  appointed,  effective  April 
9,  1914,  consisting  of  Commander  D.  E.  Dismukes,  United  States 
Navy,  chairman:  Lieut.  Commander  H.  V.  Butler,  United  States 
Navy,  member;  Mr.  James  Maofarlane,  of  the  dredging  division, 
member. 

NAVIGATION    LAWS,  ETC. 

Under  date  of  Mav  1,  1914,  revised  rules  and  regulations  in  rela- 
tion to  the  board  of  local  inspectors.  The  Panama  Canal,  including 
the  inspection  of  steam  and  other  vessels,  and  matters  relating  to  the 
issuance  of  licenses  for  officers  of  vessels,  and  others,  were  published 
under  the  Governor's  circular  No.  644. 

ACCIDENTS   AND   INVESTIGATIONS. 

The  following  marine  accidents  of  a  serious  nature  occurred  during 
the  period  covered  by  this  report: 

On  July  10,  1913,  the  tug  Porio  BeUo  collided  with  the  dredge 
Sandpiper,  causing  damage  estimated  at  S750.  The  cause  of  tKis 
collision  was  due  to  an  error  in  judgment  on  the  part  of  the  master 
of  the  Porto  BeHo^  and  as  his  death  occurred  four  aays  thereafter,  no 
investigation  was  held. 

On  «nily  26,  1913,  the  launch  MaTizaniUo,  engaged  in  sxirvey  work 
in  Gatun  Lake  near  Frijoles.  caught  fire  and  was  totally  destroyed. 
The  operator  of  the  launcn,  Esau  Johnson,  was  drowned  while 
attempting  to  swim  to  near-by  trees. 
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On  August  3,  1913,  Clapet  No.  6  rammed  the  steamer  Aysen  while 
going  alongside  to  pick  up  a  lighter  lying  at  the  stem  of  the  steamer. 
An  investigation  by  the  board  showea  that  the  mate  in  charge  of  the 
Cla/pet  at  the  time  of  the  accident  was  primarily  responsible,  and 
after  a  trial,  conducted  in  accordance  with  the  rules  and  regulations  of 
the  board,  his  license  as  mate  of  self-propelling  barges  was  revoked. 

On  October  22,  1913,  the  board  report^  regarding  damage  occiu:- 
ing  at  New  Gorgona  to  Panama  Railroad  baizes  Nos.  1,  7,  8,  9,  10, 
used  in  transporting  building  material  to  timt  point,  and  recom- 
mended that  repairs  to  the  extent  of  $12,000  be  made. 

On  November  20,  1913,  a  collision  occurred  between  Clapet  No.  i 
and  a  rowboat  in  Culebra  Cut  near  Bas  Obispo,  resulting  in  the 
drowning  of  one  of  the  occupants  of  the  rowboat.  Upon  investigar 
tion  the  board  decided  that  the  accident  was  due  to  the  confused 
state  of  mind  of  the  man  in  charge  of  the  rowboat,  and  to  his  failure 
before  attempting  to  cross  the  canal  to  await  the  passage  of  Clapei 
No.  £,  which  had  sounded  her  whistle  when  approacmng  a  bend 
which  had  for  a  time  concealed  her  from  view.  The  remedial  measure 
was  suggested  that  the  masters  of  all  dredges  and  other  floating 
plant  be  directed  to  instruct  all  boats'  crews  to  keep  out  of  the  way 
of  large  craft,  which  is  the  only  practicable  waj  to  avoid  trouble. 

On  the  nignt  of  November  22,  1913,  a  gasolme  explosion  occurred 
on  board  the  laxmch  San  Bias.  Investigation  was  made  by  the 
board,  who  reported  in  substance  as  follows:  That  the  explosion  was 
probablv  caused  by  the  use  of  a  lighted  lantern  during  the  process  of 
Tilling  the  tank  of  the  lauinch  with  gasoline,  and  recommended  that 
the  night  general  foreman,  Mr.  W.  D.  McHenry,  be  warned  to  exer- 
cise great'Or  care  in  the  futiu'e  when  handling  tms  highly  inflammable 
fuel. 

On  the  morning  of  December  28,  1913,  the  stesinahipHualkya.  of 
the  Peruvian  Steamship  Co.,  while  docking  at  Balboa  Wharf,  touched 
the  bow  of  the  steamship  Chile,  of  the  Pacific  Steam  Navigation  Co. 
No  damage-  was  done  to  the  Chile,  but  the  flagstaff  and  a  small  por- 
tion of  the  railing  on  the  HualkLga  were  broken.  Investigation  was 
made  by  the  board,  and  after  consideration  it  was  decided  that  the 
responsibility  could  not  be  placed,  inasmuch  as  it  appeared  that 
authority  was  divided  between  the  pilot  and  the  master  of  the  tug 
handling  the  ship. 

On  the  night  of  March  11,  1914,  there  occurred  the  explosion  of  an 
oil  tank  on  board  the  dredsje  Corozal.  The  report  of  the  mvestigation 
made  by  the  board  states  that  the  explosion  was  probably  due  to  the 
ignition  of  gas  by  a  light  of  some  kind  in  the  hands  of  the  colored 
employee  wno  was  handling  the  oil  hose.  The  board  was  further  of 
the  opinion  that  the  assistant  engineer  in  charge  of  the  dredge  was 
negligent  in  his  duty,  and  recommended  that  he  be  suspended  for  a 
period  of  15  days. 

STEAMBOAT   INSPECTION. 

The  following  table  shows  the  number  of  vessels  inspected  and 
certificated  by  the  board  during  the  year: 

Over  100  gross  tons *  1  ^ . . . .  p  ,, . . ; . , .  - 17 

PVom  15  to  100  gross  tons 10 

Lms  than  Idgrofls  tons ...i. .'. 81 

Total 108 
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This  niimber  ahows  an  increase  of  14  inspections  over  the  number 
made  during  the  year  1913. 

The  collector  reports  receipts  from  this  source  amounting  to 
$3,426.09,  an  increase  of  $687.54,  over  the  preceding  year. 

One  certificate  of  inspection  was  refused-- this  to  Mr.  Leonard  Butz 
for  a  canvas  motor  boat,  on  account  of  unseaworthiness. 

Under  the  provision  of  circular  No.  371  of  <Tanuary  28,  1911,  the 
board  made  two  general  inspections  of  all  floating  equipment  of  the 
canal  and  the  Panama  Railroad  do.,  reports  of  these  inspections  being 
submitted  to  your  o£Bice  for  such  action  as  might  be  considered  neces- 
sarjr  for  the  proper  upkeep  and  repair  of  this  equipment.  Marine 
equipment  in  need  of^  general  repairs  was  inspectea  by  the  board 
throughout  the  vear,  in  accordance  with  paragraph  No.  3  of  circular 
No.  371.  * 

On  April  22,  1914,  tho  board  received  the  files  from  the  mechanical 
division  and  assumed  the  duties  of  inspecting  the  boilers  on  the  float- 
ing equipment  of  the  canal  and  Panama  Rai&oad  Co.,  with  the  excep- 
tion of  the  steamships  of  the  latter  company.  To  June  30,  1914, 
there  were  28  inspections  made  and  reports  rendered  to  the  divisions 
concerned. 

During  the  year  the  board  made  appraisals  of  floating  equipment 
for  sale  or  transfer,  as  directed  by  the  Governor  or  requested  by  the 
surveying  officer. 

LIOENSES   ISSUED. 

A  total  of  163  licenses  were  issued  to  marine  officers,  as  follows: 


Total. 

Original. 

RanewaL 

PUota 

79 
22 
39 
23 

59 
19 
36 
23 

20 

MMtm 

8 

ICatM 

8 

Englneen 

Totil 

163 

137 

26 

Tho  corresponding  totals  for  the  year  1913  were  209,  95,  and  114, 
respectively,  showing  a  decrease  of  46  in  the  total  number  of  licenses 
issued. 

Attached  hereto  is  a  classified  statement  of  officers  licensed,  which 
shows  in  detail  the  grade  of  the  various  licenses  issued. 

Sixty-seven  applicants  were  examined  for  color  blindness,  as  shown 
in  the  following  table : 

At  Ancon  Hospital 61 

At  Colon  Hospital 16 

At  Culebra  Dupensaiy 1 

Total 67 

The  number  examined  during  the  year  1913  was  128,  showing  a 
decrease  of  61  for  the  year  1914. 

CEAUFfJIUaS. 

A  total  of  149  chauffeurs'  licenses  were  issued  during  the  ]r®ar.  Of 
this  number  135  were  ori^nal  licenses,  13  were  duplicates  issued  on 
account  of  loss  of  original  badge,  and  1  license  as  operator  of  automo- 
bile fire  engine.  The  total  number  issued  during  1913  was  120,  show- 
iog  an  increase  of  29  in  the  year  1914. 
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NAYXOATORS  OF  MOTOR  BOATB. 


Thero  were  issued  121  licenses  to  navigators  of  motor  boats.  Of 
these  117  were  for  boats  of  less  than  15  gross  tons,  1  for  23  tons,  1  for 
25  tons,  1  for  50  tons,  and  1  unlimited. 


LICENSES   REVOKED. 


Demetrio  Tacus,  mate  of  self-propcUing  barges,  license  No.  88-2, 
August  18, 1913,  for  carelessness  m  handling  Clapet  No.  6  on  the  night 
of  August  3,  whereby  the  steamer  Ay  sen  ^  of  the  Compania  Sud  Amer- 
ica de  Vapores,  was  damaged  to  the  extent  of  $5^0  to  $750. 

William  Doerwell,  chauffeur,  license  No.  289,  March  23,  1914,  for 
obtaining  a  license  under  false  name. 


LICENSES   REFUSED. 


For  faU  ire 
topaasex- 
amiQAtioii. 


Marine  licenses 

Navigators  of  motor 

Cha  .ne  rs 

Operator  of  fire  engines. 


12 
4 

47 
2 


Total  licenses  ref  .sed 


65 


For  Call  re 
to  Dresent 
creaentials. 


Respectfully, 

D.  E.  DiSMUKES, 

Clcirman  of  the  Board. 
Col.  Geo.  W.  Goethals,  United  States  Army, 

Governor  of  the  Panama  Canal,  Bdlhoa  Heights,  Canal  Zone 
(Through  the  Superintendent  of  Canal  Transportation). 


Exhibit  1. 

Detailed  statement  of  officers'  liceases  iasued  by  the  board  of  local  inspectors  during 
the  fiscal  year  of  1914: 

Masters  of  gas  launches 1 

Masters  of  steam  launches 2 

Masters  of  ladder  dredges * . .  7 

Masters  of  suction  dredges 4 

Masters  of  dipper  dredges 8 

Chief  and  second  engineers  of  self-propelling  barges 1 

Chief  and  second  engineers  of  towboats 4 

Chief,  second,  and  third  ennneers  on  sea-going  dredges  and  all  engineers  on  lad- 
der, dipper,  and  suction  dredges 12 

Chief,  second,  third,  and  fourth  engineers  on  ships  of  any  tonnage 6 

Mates  of  towboats  not  exceeding  1,000  tons 1 

Mates  of  dredges  of  all  kinds 38 

Pilots  of  towboats 4 

Filots  of  passenger  and  cargo  steamers,  any  tonnage ^  43 

PilotB,  Gatun  Lake,  3,000  tons 4 

Pilots,  Gatun  Lake,  1,000  tons 28 

Total  licenses  issued 163 

D.  E.  DisMUKES,  Chairman  of  the  Board. 
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Exhibit  2. 

Statement  of  inspections  made  by  the  board  during  the  fiscal  year  1914  and  th 
revenues  received  therefrom  (amounts  furnished  by  the  collector): 


IConth. 


1913. 

July 

Angust 

September 

October 

November 

December 


Inspeo- 

tlODS. 


6 
8 
6 
1 
5 
3 


Amoiint. 


1182.35 

461.65 

88.45 

5.00 

25.00 

15.00 


Month. 


January.. 
February. 
March.... 

AprU 

lAy 

June 


1914. 


Total. 


Inspec- 
tions. 


9 
9 
10 
9 
6 
0 


Amount. 


•45.00 
577.45 
004.00 
418.20 
282.75 
650.25 


3.426.00 


D.  £.  DisMUKEs,  Chairman  oj  the  Board. 


APPENDIX  F. 

SEFOST  OF  THE  CHIEF  QXTABTEBMASTEE  IH  CHABOE  OF  THE 

SUPPLT  DEPABTMEHT. 

CuLEBRA,  Canal  Zonb,  July  1, 1914. 

Sib:  I  submit  the  following  report  of  the  operations  of  the  supply 
department  for  the  fiscal  year  ending  June  30,  1914. 

The  administration  of  the  department  has  been  difficult  during 
the  past  year.  The  changes  in  the  class  and  location  of  the  work 
and  the  sweeping  changes  in  the  organization  of  the  canal  involving 
constant  transfers  of  personnel,  have  materiallv  increased  the  work 
of  this  department.  To  meet  tnese  changes,  it  nas  been  necessary  to 
transfer  thousands  of  employees  and  milhons  of  doUars[  worth  of 
material.  Hie  transfer  of  the  employees  has  necessitated  the 
demolition  and  removal  of  a  number  of  the  older  settlements  and  the 
creation  of  new  towns;  this,  in  turn,  has  involved  a  radical  adjust- 
ment of  the  districts,  of  the  delivery  service  and  a  complete  shift  of 
the  personnel  of  the  department.  The  transfer  of  storehouses  has 
involved  the  loading,  diecking  and  rehandling  of  hundreds  of  car- 
loads and  of  thousands  of  tons  of  material,  the  value  of  which  has 
run  into  the  milUons.  The  work  of  the  department  has  never  been 
conducted  under  more  trying  conditions  and  while  ultimately  the 
changes  made  will  result  in  increased  economy  and  efficiency  for  the 
permanent  organization,  the  period  of  transition  has  been  a  difficult 
one.  The  various  transfers  and  consolidations  have  greatly  increased 
the  scope  of  the  former  quartermaster's  department.  The  force 
employed  is  larger  than  at  any  previous  period  due  to  the  permanent 
buildine^  operations.  The  building  force  is  from  its  nature  a  temporary 
one  and  tne  work  of  that  division  should  be  completed  during  the 
coming  fiscal  year. 

Many  of  the  changes  have  been  so  comparatively  recent  that  the 
organization  is  incoiAplete  but  it  is  anticipated  that  within  a  very 
short  period  the  supply  department  will  be  a  closely  knit  organization 
which  will  handle  material  and  supplies  of  all  kmds  for  the  canal 
organization. 

The  operations  of  the  department  are  discussed  in  detail  below. 

OBGANIZATION. 

The  operation  of  the  Balboa  agency  of  the  Panama  Railroad  was 
transferred  back  to  the  railroad  company  on  July  16,  1913. 

The  assignment  and  care  of  Panama  Railroad  quarters  and  the 
maintenance  and  construction  of  Panama  Railroad  buildings  was 
taken  over  by  this  department  August  1,  1913. 

The  permanent  building  division  was  attached  to  this  department 
on  August  1,  1913. 

The  medical  storehouse  of  the  health  department  was  transferred 
to  this  department  April  1,  1914. 

The  repair  work  of  the  health  department  was  taken  over  on  April 
15,  1914. 
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Under  the  provisions  of  the  Panama  Canal  act  the  quartermaster 
and  subsistence  departments  and  the  Panama  Railroad  commissaries 
were  consolidated  into  what  is  now  known  as  the  supply  depart- 
ment on  April  1,  1914. 

Beside  the  changes  noted  above,  there  were  a  number  of  minor 
changes  such  as  the  transfer  of  cement  storehouses,  of  the  service 
magazines,  and  a  number  of  the  field  storehouses  formerly  under  the 
jurisdiction  of  the  construction  divisions.  The  property  work  of 
some  of  the  divisions  was  transferred  to  this  department,  although 
the  auditing  of  property  returns  was  transferred  to  the  auditor  under 
date  of  January  1,  1914. 

PERSONNEL. 

Changes  have  occurred  as  follows: 

Mr.  Frank  Holmes  appointed  resident  engineer  August  1,  1913. 

Mr.  C.  B.  Cook  appointed  assistant  to  the  resident  engineer 
December  5,  1913. 

Mr.  J.  B.  Fields  appointed  general  foreman  in  charge  of  erection 
of  buildings,  December  5,  1913. 

Mr.  M.  J.  Schiavoni  resigned  as  architect  December  3,  1913. 

Mr.  S.  M.  Hitt  appointea  architect  January  1,  1914. 

Mr.  H.  P.  Oram  apf)ointed  superintendent,  northern  division, 
permanent  buildings  division,  February  18, 1914. 

Mr.  Frank  J.  Carew  appointed  superintendent,  southern  division, 
permanent  buildings  division,  August  19,  1913. 

Capt.  C.  Nixon,  depot  quartermaster,  relieved  from  duty  with  the 
commission  on  January  2,  1914. 

Mr.  C.  H.  Mann  appointed  depot  quartermaster  December  2,  1913. 

Mr.  R.  K.  Morris  appointed  storekeeper,  Balboa,  May  1,  1914. 

Capt.  F.  O.  Whitlock  appointed  assistant  chief  quartermaster  April 
1,  1914.  _ 

Mr.  B.  L.  Jacobson  appointed  depot  commissary  May  1,  1914. 

Maj.  W.  R.  Grove  appointed  special  inspector  May  29,  1914. 

Mr.  B.  C.  Poole  transferred  from  district  quartermaster,  Ancon,  to 
district  quartermaster,  Cristobal,  January  1,  1914. 

Mr.  R.  K.  Watson  transferred  from  district  quartermaster,  Cristobal, 
to  district  quartermaster,  Ancon,  January  1,  1914. 

Mr.  R.  M.  Gamble,  district  quartermaster,  Gatun,  relieved  October 
1,  1913. 

Mr.  J.  T.  Smith  transferred  from  district  quartermaster,  Pedro 
Miguel,  to  district  Quartermaster,  Gatun,  September  1,  1913. 

Mr.  Harry  Dimaas  transferred  from  district  quartermaster.  Las 
Cascadas,  to  district  quartermaster  at  Paraiso,  October  12,  1913. 

Mr.  R.  C.  Shady,  district  quartermaster,  Corozal,  was  transferred 
to  the  division  of  municipal  engineering  April  1,  1914. 

Mr.  J.  H.  K.  Humphrey  transferred  &om  district  quartermaster  at 
Empire  to  district  quartermaster,  Corozal,  April  1,  1914. 

Mr.  C.  D.  Morgan,  district  quartermaster,  Porto  Bello,  resigned 
October  20,  1913. 

LABOR. 

The  fcrce  employed  has  dropped  steadily  throughout  the  year,  the 

force  on  June  30,  1914,  being  29,673  as  compared  with  43,350  at  the 

'ose  of  the  previous  fiscal  year.    The  present  force  represents  a 
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decrease  of  15,030  men  from  the  high  mark  of  44,733  men  reached  on 
March  26,  1913,  and  is  lower  than  at  any  time  since  December,  1907. 
Accompanying  the  decrease  in  force  there  has  been  a  large  emigration 
from  tne  istlmxiis.  For  the  fu-st  time  since  work  on  the  canal  was 
started  there  was  an  excess  of  departures  o^er  arrivals,  the  quarantine 
reports  showing  a  net  decrease  of  14,822  for  the  year. 

There  has  been  neither  a  shortage  nor  a  surplus  of  labor  throughout 
the  year. 

During  the  year  free  transportation  was  given  to  1,361  Americans, 
1,173  West  Indians,  and  1,615  Europeans;  the  total  cost  of  such  free 
transportation  was  $121,765.80.  This  figure  was  less  than  the  esti- 
mated requirements  for  the  fiscal  year.  -  Thk  was  due  almost  entirely 
to  the  fact  that  very  few  of  the  West  Indian  contract  laborers  have 
chosen  to  take  advantage  of  the  privilege  of  repatriation  allowed  under 
their  contracts.  But  707  West  Indians  were  repatriated  duriag  the 
year,  a  very  small  number  in  comparison  with  the  thousands  that 
have  been  let  out  on  account  of  reduction  of  force  and  that  have  left 
the  Isthmus.  Apparently  these  West  Indians,  who  have  been  ac- 
customed to  the  nigh  wages  and  higher  standard  of  living  prevalent 
on  the  Canal  Zone,  have  not  chosen  to  return  to  their  homes  in  the 
islands,  but  have  chosen  to  seek  employment  on  construction  work 
in  other  fields.  The  United  Fruit  Co.  for  several  months  had  a 
special  agent  on  the  Isthmus  recruitii^  laborers  released  by  the 
commission.  Over  2,000  were  sent  to  Honduras  and  thousands  of 
others  have  gone  to  Costa  Rica  and  Bocas  del  Toro.  If  it  had  not 
been  for  a  large»  decrease  in  the  gold  force  and  the  fact  that  free 
transportation  was  given  to  the  Spaniards,  to  which  they  were  not 
entitled  under  the  terms  of  the  contract,  the  transportation  expense 
would  have  been  relatively  small. 

The  cHaracter  of  the  force  has  radically  changed  during  the  past 
year.  Dry  excavation  has  been  practically  completed  and  the  force 
of  steam-snovel  and  transportation  men  greatlv  reduced.  There  has 
been  a  large  increase  in  tne  building  force  anci  some  increase  in  the 
dredging  force. 

All  things  considered,  the  reduction  of  force  has  worked  out  to 
date  with  very  little  friction  and  hardship  as  far  as  unskilled  labor 
has  been  concerned. 

QUARTERS. 

The  handling  of  quarters  has  been  more  difficult  than  at  any  other 
period  since  the  inception  of  the  canal  work. 

The  shop  forces  have  made  two  transfers,  first  from  Gorgona  to 
Empire  and  then  from  Empire  to  Balboa.  The  dredging  men  have 
been  shifted  from  the  two  terminal  points  of  Balboa  and  Cristobal  to 
Paralso.  The  transportation  men  were  transferred  from  Las  Cascadas 
and  Empire  to  Balboa.  The  Porto  Bello  quarry  was  abandoned  and 
the  employees  there  scattered  and  transferred  to  points  all  over  the 
Isthmus.  Work  at  Toro  Point  was  almost  completed  and  the  force, 
with  the  exception  of  the  unskilled  labor,  withdraw n  from  that  point. 

The  Gorgona  settlement  was  wiped  out  of  existence,  Bas  Obispo  was 
abandoneo,  and  Las  Cascadas  settlement  turned  o\er  to  the  Tenth 
Infantry.  The  process  of  vacating  the  1  nipire-Culebra  settlement 
was  begim  during  the  closing  months  of  the  nscal  year. 
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Besides  the  actual  changes  in  the  location  of  the  work  the  many 
changes  in  organization  have  led  to  very  frequent  tnmsfers  of  em- 
ployees from  one  district  to  another  and  consequent  changes  of 
residence.  The  result  has  been  that  there  has  been  a  continual  trans- 
fer of  gold  families  and  bachelors  and  of  silver  employees.  This  has 
materially  added  to  the  work  of  our  district  quartermasters.  It 
speaks  to  their  credit  as  well  as  to  the  common  sense  and  fairness  of 
tne  great  majority  of  our  employees  that  there  have  been  relatively 
very  few  complaints,  for  these  moves  have  in  many  cases  resulted  in 
considerable  inconvenience  and  discomfort  to  the  employees. 

Economies  were  effectt  d  in  the  consolidation  of  districts,  there  being 
but  six  districts  at  the  close  of  the  fiscal  year  as  compared  witiii  nine 
at  the  close  of  the  previous  fiscal  year. 

Districts  were  abolished  as  follows:  Gorgona;  September  1,  1913; 
Las  Cascadas.  October  1,  1913;  Porto  Bello,  May  13,  1914. 

A  general  snif  t  of  the  district  quartermasters  was  niade  in  the  early 
part  of  the  fiscal  year  and  the  change  increased  the  efficiency  of  the 
organization. 

The  only  way  in  which  we  have  been  able  to  cope  with  the  quarters 
situation  has  been  by  the  transfer  of  buildings  as  well  as  employees. 
This  work  has  been  carried  on  on  a  very  lar^e  scale. 

At  the  end  of  the  fiscal  year  we  had  a  total  of  17,938  men,  women, 
and  children  in  canal  quarters  as  compared  to  23,184  men,  women,  and 
children  at  the  end  of  the  previous  fiscal  year.  The  greatest  per- 
centage of  decrease  was  among  tlie  American  and  European  em- 
ployees. We  have  approximately  300  less  Ameacan  families  in 
quarters  than  a  vear  ago.  Practically  all  of  the  European  families 
have  gone,  but  there  has  been  an  increase  in  the  number  of  West 
Indian  families,  due  to  the  building  of  the  La  Boca  settlement.  We 
have  been,  and  will  be,  barelv  able  U>  take  care  of  all  the  gold  bachelors 
employed  on  the  Pacific  end  in  the  settlements  of  Ancon,  Balboa,  and 
Corozal.  Due  to  the  curtailment  of  the  buildii^;  program  caused 
by  lack  of  funds,  we  will  just  about  be  able  to  take  care  of  all  American 
families  that  will  have  to  be  transferred  from  Culebra  and  Empire  to 
the  Pacific  end.    We  have  long  waiting  lists  of  applicants  for  married 

auarters,  but  it  will  be  impossible  to  make  any  assignments  until 
le  force  is  still  further  reduced.  As  soon,  however,  as  the  building 
operations  are  completed  and  the  force  at  the  Balboa  terminals 
reduced,  the  quarters  situation  will  ease  up,  but  in  the  meantime, 
the  demand  for  married  quarters  will  greatly  exceed  the  supply. 

Under  authority  conferred  by  you  a  silver  town  site  was  created  at 
La  Boca  and  provision  made  for  accommodating  ike  married  and 
bachelor  silver  employees  who  would  be  on  the  permanent  force. 
Houses  which,  throum  necessities  of  the  work,  had  to  be  abandoned 
or  moved  were  tran^erred  and  reerected  at  La  Boca  and  converted 
into  family  quarters  for  silver  employees.  These  apartments  were 
rented  out.  The  experiment  has  been  a  great  success  and  has  accom- 
plished three  good  results :  First,  it  has  afforded  the  families  of  silver 
employees  comfortable  homes  at  a  rental  of  fully  50  per  cent  less  than 
what  they  would  have  to  pay  in  the  City  of  Panama;  second,  it  has 
enabled  the  canal  to  use  to  good  advantage  buildings  which  would 
otherwise  have  had  to  be  abandoned  or  sold  for  little  or  nothing; 
third,  it  has  enabled  the  canal  to  derive  a  reasonable  return  from  Uie 
investment. 
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Besides  the  settlement  at  La  Boca  the  existing  quarters  for  married 
employees  on  the  silver  roll  at  Paraiso  and  Cristobal  were  thoroughly 
overhauled  and  repaired.  After  the  buildings  had  been  repaired  and 
painted  a  rental  was  chai^d.  Fracticsdly  no  repairs  had  been  put 
on  those  buildings  for  a  number  of  years.  They  were  dilapidated 
and  in  such  condition  as  to  expose  the  canal  to  criticism.  A  number 
of  laborers'  barracks  at  Gatun  were  converted  into  silver  married 
quarters  and  a  rental  charged.  At  the  dose  of  thd  fiscal  vear  153 
nouses,  with  736  apartments  and  roomsi  were  rented  to  employees  on 
the  silver  roll,  the  monthly  rental  bein^  $3,736. 

In  spite  of  ihe  various  conditions  which  increased  the  cost  of  the 
operation  of  the  (][uarters,  to  wit,  the  many  moves  and  transfers,  the 
expense  of  handling  and  caring  for  Quarters  has  materiall^r  decreased 
during  the  year,  the  proportionate  aecrease  in  expense  being  greater 
than  the  decrease  in  the  number  of  employees. 

ZONE   SANITATION. 

The  system  of  requests  put  into  effect  during  the  previous  fiscal 
year  has  worked  out  in  a  very  satisfactory  manner.  There  has  been 
no  friction  between  the  sanitary  inspectors  and  the  district  quarter- 
masters. On  account  of  the  enmination  of  some  of  the  settlements 
the  amount  of  grass  cutting  has  been  materially  reduced,  the  total 
amount  cut  beiag  4,077  acres,  as  compared  witn  7,C56  acres  for  tlie 
previous  fiscal  year.  There  was  an  increas  3  in  the  proportion  of  grass 
cut  by  horse  mower  which  correspondingly  decreasea  the  total  unit 
costs.  The  unit  cost  of  grass  cut  by  scythe  was  reduced  from  S9.05 
to  $8.78  per  acre  and  grass  cut  by  mower  from  $1.77  to  SI. 53  per 
acre.    The  unit  cost  of  all  ^ass  cut  was  $6.15  per  acre. 

Comparison  of  the  cost  of  sanitary  work  done  by  this  department 
during  the  past  five  years  is  given  below.  The  costs  have  been  cut 
in  half  since  1912. 


1910 

19U 

1913 

1913 

1914 

Sanitation  proper 

t233,<X0.OO 
97,130.81 

8210,408.30 
77,284.48 

8180,878.07 
71,003.40 

8135,96131 
63,70a96 

884,504.84 

HoapitaUi,  quarantine,  etc 

50,53Le3 

Total 

390,883.81 

387,687.77 

351,768.07 

180,684.17 

135,115.96 

0OBRAL8. 


The  nmnber  of  animals  in  canal  corrals  was  exactly  the  same  as  at 
the  close  of  the  previous  fiscal  year.  The  proportion  of  public  and 
private  animals  has  materially  changed,  there  being  an  mcrease  of 
§6  in  the  number  of  public  animals  and  a  corresponding  decrease 
of  36  in  the  number  or  private  animals. 

The  demand  for  wagon  transportation  has  been^  greater  than  at 
any  time  since  1904,  and  the  supply  has  been  entirely  inadeouate. 
It  was  necessary  to  purchase  100  new  mules  in  addition  to  tne  50 
which  were  purchased  at  the  close  of  the  previous  fiscal  year.  The 
town-site  work,  including  a  large  amount  of  grading  and  road  work; 
the  building  work,  including  a  large  amount  of  hauling  of  material 
for  new  bimdings;  and  the  transfer  of  the  collection  of  garbage  in 
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the  city  of  Panama  from  the  Panaman  Grovernment  to  the  health 
department  haa  created  this  heavy  demand  for  teams.  Sixty  teains 
daily  have  been  turned  out  to  the  division  of  municipal  en^neeiing 
alone.  There  have  also  been  a  number  of  isolated  jobs  wmch  have 
called  for  team  service,  such  as  the  construction  of  the  transmission 
line. 

On  account  of  the  inadecjuate  supply  of  mules,  all  public  animaJs 
have  been  worked  to  the  limit,  and  a  sufficient  reserve  has  not  been 
kept.  The  losses,  while  not  heavy,  were  considerably  greater  than 
last  year.  Nine  horses  and  41  mmes  died  or  were  destroyed  during 
the  year,  as  compared  with  11  horses  and  24  mules  during  the  previous 
fiscal  year.  All  mules  with  the  exception  of  the  150  purchased  during 
the  last  15  months  have  averaged  over  7  years'  service  on  the  Isthmus. 

The  table  below  shows  losses  from  disease,  accident,  condemnat  on, 
and  sale  since  inception  of  the  work. 

Kales. 


Animala  purchased  since  inception 160  746 

Animals  condenmed  and  sold  since  inoepUoo 27  71 

Animals  died  and  destroyed  since  inceptioa 58  232 

Anlmalsinoorralson  June  30, 1914 75  443 


BUILDING   CONSTRUCTION. 

On  June  30, 1914,  there  were  2,535  buildings  in  canal  settlements,  of 
which  117  belonged  to  the  Panama  Railroaa,  19  to  the  Navy,  Armv, 
and  Marine  Corps,  leaving  2,399  belonging  to  The  Panama  Canal.  Of 
this  number,  567  were  French  buildings  remaining  of  the  total  of  2, 148 
French  buildings  turned  over  by  the  French  Company  in  1904.  Dur- 
ing the  year  136  buildings  were  demolished;  107  were  sold,  realizing 
$7,453.76.  Practically  all  of  the  buildings  demolished  and  sold  were 
old  French  buildings.  The  raising  of  the  lake  necessitated  the  re- 
moval, demolition,  and  sale  of  all  buildings  at  Gorgona  and  Matachin 
and  most  of  the  buildings  in  the  labor  camps  at  Chagres  and  Mira- 
flores.  Slides  caused  the  demolition  and  removal  of  some  of  the 
buildings  at  Culebra,  and  construction  work  necessitated  the  removal 
of  all  buildings  on  Diabla  Hill. 

The  distribution  of  the  building  belonging  to  the  canal  has  been 
entirely  altered,  due  to  the  demolition  and  sales  above  referred  to 
and  the  removal  of  American  buildings  to  other  points.  Of  the  189 
buildings  at  Gorgona,  not  one  is  left.  Of  the  57  buildings  at  Mira- 
flores,  but  7  are  left.  There  was  a  decrease  of  30  buildings  at  Bas 
Obispo,  33  at  Culebra,  38  at  Empire,  53  at  Gatun,  22  at  Cristobal, 
29  at  Pedro  Miguel,  and  an  increase  of  49  at  Ancon,  1 1  at  Corozal, 
and  183  at  Balboa. 

In  general,  it  has  been  our  policy  to  sell  all  old  French  buildings 
that  had  to  be  abandoned;  to  move  all  American  buildings  that  were 
in  good  condition  and  of  such  a  type  that  they  could  be  readily 
reerected;  and  to  demoUsh  all  old  French  buildings  that  could  not 
be  sold  and  all  American  buildings  that  could  not  be  utilized,  and 
either  sell  or  use  the  lumber,  roofing,  hardware  and  plumbing  fittings 
recovered. 
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It  is  doubtful  whether  house  wrecking  and  reerecting  has  ever 
been  conducted  on  such  a  large  scale.  During  the  year  15  to  18 
gangS;  with  an  averc^e  strength  of  approximately  700  men,  have 
been  engaged  on  this  work.  The  former  traveling  gangs  had  already 
had  much  experience  in  this  line  and  a  number  of  new  gangs  have 
been  trained  to  the  work.  It  has  been  handled  more  swiftly  and 
more  economically  than  ever  before. 

One  himdred  and  seventy-five  buildings  were  taken  down,  of 
which  153  have  been  reerected,  and  22  were  in  course  of  erection  on 
June  30,  1914.  Total  cost  of  this  work  has  been  $308,310.63.  The 
work  of  removal  has  been  divided  into  four  distinct  periods. 

During  the  months  of  July  and  August,  1913,  the  traveling  gangs 
completed  the  removal  and  reconstruction  of  buildings  from  Gorgona 
and  Matachin  at  Corozal  and  the  demoUtion  of  those  buildings  that 
could  not  be  used  to  advantage.  The  gangs  were  working  against 
time,  as  the  work  had  to  be  completed  bv  September  1.  Beside  the 
work  originally  planned,  the  gangs  had  to  demoUsh  most  of  the 
native  houses,  the  native  owners  having  declined  to  do  this  work; 
had  to  tear  down  the  buildings  at  the  Qorgona  shops;  and  to  take 
down  a  lot  of  buildings  purchased  by  the  Panaman  Government. 

During  the  months  of  August,  September  and  October,  1913, 
angs  handled  the  removal  and  reerection  of  buildings  at  Pedro 
li^el  and  Miraflores.  Nine  type  14  buildings  had  to  be  raised  at 
Pedro  Miguel  from  6  feet  to  16  feet.  A  number  of  type  17  cottages 
had  to  be  moved  to  new  locations  and  the  buildings  on  the  west  side 
of  the  raUroad  torn  down  or  moved  out  of  the  way. 

During  the  period  November  1.  1913  to  May  1,  1914,  piactically 
the  entire  force  was  engaged  in  the  construction  of  the  town  at  La 
Boca  for  silver  married  employees.  Fifty-two  buildings,  accommo- 
dating 413  families,  were  moved  and  reerected  at  La  Boca,  at  a  cost 
of  $110,045.50,  or  an  average  cost  per  apaitment  of  $266.  Tlie  origi- 
nal estimated  cost  was  $300  per  apartment,  or  $120,000  for  400  apart- 
ments. The  houses  were  subdivided  according  to  their  type,  and 
an  effort  made  to  grade  them  according  to  the  needs  of  tne  silver 
employees.  The  cost  varied  from  $111  to  $520  per  apartment,  and 
the  rental  ranges  from  $3  to  $9  per  month.  Beside  the  work  for 
silver  married  emplovees  at  La  Boca  an  entire  new  encampment 
was  constructed  for  bachelors  at  a  cost  of  $30,380.51.  This  work, 
however,  was  not  entirely  completed  at  the  close  of  the  fiscal  year. 
The  range  closets,  cook  sheds,  washliousesi  and  bathhouses  for  the 
bachelor  and  married  employees  at  La  Boca  cost  $15,511.14. 

The  buildings  at  La  Boca  were  drawn  from  all  over  the  Istlimus, 
those  buildings  being  used  which  either  had  to  be  moved  or  were 
surplus  on  account  of  reduction  of  the  force  in  the  district  from 
which  they  were  taken.  Of  the  52  buildings  removed,  4  came  from 
Gorgona,  2  from  Bas  Obispo,  7  from  Las  Cascadas,  5  from  Diablo,  17 
from  Empire,  7  from  Culebra,  3  from  Porto  Bello,  2  from  Gatun,  1 
from  Pedro  Miguel,  and  4  from  Ancon  Hospital.  A  number  of  mar- 
ried quarters  were  moved  and  reerected  at  Corozal  during  July  and. 
August,  1913,  although  most  of  the  buildings  erected  at  Corozal 
were  begun  during  the  previous  fiscal  year.  While  a  few  gold  mar- 
ried quarters  were  reerected  at  Ancon  in  the  early  part  of  1914,  the 
gangs  were  not  transferred  in  force  to  this  work  until  May  1.    On 


276  THB  PAKAMA  CANAL. 

June  30,  46  buildings,  accommodating  60  gold  families,  had  been 
completed  or  were  in  course  of  reerection.  Up  to  June  30  Uie  cost 
of  gold  married  quarters  at  Ancon  amounted  to  $77,783.34. 

while  experience  has  shown  that  buildings  can  be  moved  faster 
and  more  economically  when  no  alterations  are  made  in  the  type,  it 
was  considered,  in  view  of  the  fact  that  the  buildings  being  reerected 
at  Ancon  would  be  used  for  the  permanent  force,  that  it  would  be 
better  to  make  some  alterations.  A  number  of  modifications  and 
improvements  were  made  in  the  type  17,  type  1,  and  type  4  houses 
which  materially  improved  the  buudii^,  although  adding  somewhat 
to  the  cost.  Hx)wever,  the  total  cost  wnen  reerected  was  far  below 
the  original  cost. 

Besides  the  typo  buildings  moved  to  Corozal  and  Ancon,  the  Young 
Men's  Christian  Association,  telephone  exchange,  and  commissary  at 
Gorgona  were  moved  to  Pedro  Miguel;  the  lodge  hall,  post  office,  and 
quartermaster's  office  from  Gorgona  to  Balboa.  The  cement  shed 
at  Miraflores  was  taken  down  in  two  parts.  One  portion  was  re- 
erected at  Corozal  and  the  other  portion  at  Balboa;  The  European 
laborers'  mess  hall  at  Miraflores  was  moved  to  La  Boca  and  reerected 
as  a  commissary.  The  commissary  at  Pedro  Miguel  was  reerected 
at  La  Boca  as  suvor  married  {quarters. 

The  condition  of  the  buildings  moved  was  found  in  general  to  be 
surprisingly  good.  With  proper  maintenance,  there  is  no  reason 
whv  the  reerected  buildings  should  not  have  a  Ufe  of  at  least  20  years. 

'The  removal  and  reerection  of  these  buildings  has  helped  materially 
in  the  quarters  problem.  On  account  of  the  delay  in  construction 
of  pormanont  quarters,  we  would  have  had  difficulty  in  taking  care 
of  any  of  the  transfers  that  were  made. 

Voiy  few  new  frame  structures  were  put  up  during  the  fiscal  year. 
Altogether  22  buildings  were  constructed  at  a  cost  of  $31,124.26. 

One  gang,  under  Foreman  Galliher,  has  been  handling  the  work  at 
the  Darion  radio  station  for  the  Navy  throughout  the  year.  Ori^- 
nally  3  buildings,  at  a  cost  of  $20,000,  were  to  be  constructed  by  tms 
department  for  the  Navy  Department.  The  supply  department  has 
oons^ucted,  beside  these  buildings,  the  foundations  for  the  towers, 
removed  and  reerected  houses  for  tlie  officer  in  chai^,  for  the  chief 
electrician,  and  has  done  various  other  jobs.  The  total  cost  of  this 
work  to  June  30,  1914,  has  been  $53,314.72. 

Due  to  the  press  of  construction  work  it  was  impossible  to  give  the 
same  careful  supervision  to  repair  work  as  has  been  done  in  tne  past. 
It  has  been  the  }>olicy  to  make  extensive  repairs  and  keep  in  good 
shape  the  American  trame  buildings  in  the  present  settlements  of 
Ancon,  Balboa,  Pedro  Miguel,  Gatun,  and  CristobaL  We  have  kept 
repairs  up  at  Corozal  and  at  Paraiso  but  have  made  just  as  few 
repairs  as  possible  at  Empire,  Oulebra,  and  Porto  BeUo. 

Some  time  ago  it  was  anticipated  that  the  building  invesknent  of 
the  commission  would  be  a  dead  loss  at  the  completion  of  the  canaL 
This  has  not  been  the  case.  Practically  every  American  buildii^ 
ever  put  up  by  the  commission  has  been  put  to  good  use  and  will  be 
in  use  after  the  canal  is  finished.  The  buildings  that  have  not  been 
removed  and  reerected  in  the  permanent  settlements  wilL  probably, 
be  used  and  occupied  by  the  Army.  Buildings  put  up  in  permanent 
^ttlements  should,  as  stated  above,  have  a  ufe  of  at  Ie«8t  20  years 
Vr  the  oompletion  of  the  canaL 
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The  pennanent  building  division  was  attached  to  this  department 
on  August  1,  1913.  The  schedule  of  new  construction,  as  far  as 
regards  quarters,  has  been  laid  out  by  the  chief  quartermaster.  The 
original  program  called  for  the  construction  of  30  four-family  and  30 
two-family  Quarters,  or  a  total  of  180  apartments.  On  account  of 
the  cost  of  tne  town-site  work  at  La  Boca,  Balboa,  and  Pedro  Miguel 
it  was  necessary  to  cut  down  this  pro-am.  But  28  four-family  and 
9  two-family  houses  are  in  course  of  construction.  These  houses 
should  be  completed  by  November  1,  1914.  Work  on  the  4  sub- 
station buildings,  the  hydroelectric  station,  and  the  administration 
building  has  retarded  progress  on  quarters. 

The  detail  of  the  permanent  building  construction  is  shown  in 
appended  report  of  Mr.  Holmes. 

MATERIAL  AND   SX7PPLIES. 
RECEIPTS. 

The  policy  of  the  previous  year  was  continued,  viz,  of  limitii^ 
stocks  as  far  as  possible.  This  necessitated  the  placing  of  frequent 
orders  for  smaU  amounts  of  material.  While  this  policy  was  neces- 
sary in  view  of  the  closing  down  of  certain  portions  of  tne  work  and 
the  prospective  close  of  operations  on  other  parts  of  the  work,  it 
added  to  the  difficulties  of  the  storekeeping  branch  of  the  department 
and  to  the  difficulties  of  the  purchasing  office  in  Washington.  A 
total  of  1,403  requisitions  were  prepared  and  forwarded  to  the  general 
purchasing  officer  as  compared  with  1,258  during  the  previous  fiscal 
year.    There  was  a  large  increase  in  the  number  of  cable  orders  placed. 

The  value  of  material  received  during  the  fiscal  year  was 
$11,116,395.10,  as  compared  with  $13,980,071.81  for  the  previous 
fiscal  year;  the  local  purchases  amounted  to  $2,293,144.66,  as  com- 
pared with  $2,733,867.51  for  the  fiscal  year  1913.  Local  purchases 
of  coal  dropped  from  $1,492,322.52  to  $929,176.57,  and  the  local  pur- 
chases of  oil  dropped  from  $995,408.92  to  $863,206.66.  Local  pur- 
chases of  tools  were  made  from  the  McCUntic-Marshall  Construction 
Co.  amounting  to  $40,000. 

The  tonnage  of  the  material  received  was  considerably  less  than  for 
the  previous  fiscid  year.  Two  hundred  and  ninety  thousand  tons 
were  received,  as  compared  with  450,000  tons  for  the  fiscal  year  1913. 
These  figures  include  piling. 

7  he  greater  part  of  the  decrease  in  tonnage  is  due  to  the  cement, 
there  being  a  decrease  of  130,000  tons  in  that  commodity  alone. 
There  was  also  a  decrease  in  the  amount  of  dynamite,  iron,  and  steel 
received.  There  was  a  very  large  increase  in  the  amount  of  lumber. 
Approximately  the  same  amount  of  piling  was  received  as  during  the 
previous  fiscalyear. 

On  account  of  poor  business  conditions  in  the  United  States,  prices 
were  much  lower  than  previously,  th«re  being  a  marked  decrease  in 
the  unit  prices  of  steel,  lumber,  and  most  of  the  staple  commodities* 

OPERATIONS   OF  8T0RES. 

The  operation  of  stores,  like  the  operation  of  quarters,  has  been 
conducted  under  the  most  trying  conaitions,  owing  to  the  change  in 
the  location  and  the  character  of  the  work.    As  tne  work  changed, 
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material  had  to  to  be  shifted.  Facilities  at  the  Pacific  end  have 
been  entirely  inadequate  to  take  care  of  the  business,  and  under  the 
circumstances  good  storekeeping  was  almost  impossible. 

An  important  change  was  m^e  in  the  system  of  accountability  for 
material  carried  in  me  storehouses.  In  former  years  material  in 
storehouses  has  been  accounted  for  under  a  system  of  physical 
accountability.  This  system  was  objectionable  in  that  it  involved 
duplication  of  work,  viz,  the  keeping  of  a  record  of  the  material  on 
stock  cards  and  property  retunvs,  and  in  that  it  gave  the  storekeeper 
or  the  head  of  the  department  no  idea  of  the  value  of  the  stock  car- 
ried, either  by  classes  or  as  a  whole,  except  when  inventories  were 
taken  at  the  close  of  the  fiscal  year.  Witn  the  cooperation  of  the 
auditor,  the  system  of  physical  accountabilitjy  was  ehminated,  and  a 
system  of  financial  responsibility  put  into  eflfect  on  January  1,  1914, 
covered  by  your  Circular  No.  520.  The  material  is  accounted  for 
financially  by  classes,  and  the  classification  adopted  was  based  on  the 
Railway  Storekeepers'  Association's  classification  of  material  modi- 
fied to  meet  local  conditions.  Monthly  reports  showing  the  values  of 
receipts,  issues,  and  stock  on  hand  are  made  up  for  each  of  the  store- 
houses. Bv  tms  system  the  storekeepers  and  tne  chief  quartermaster 
are  enabled  to  watch  the  stock  more  closely  and  to  avoid  excessive 
accumulation  of  any  class  of  stock. 

Details  of  the  operations  of  storehouses  are  given  below. 

The  following  storehouses  were  closed  and  the  stock  transferred 
during  the  fiscal  year: 

Gorgona  storehouse,  August  15, 1913. 

Miraflores  storehouse,  November  1, 1913. 

Pedro  Miguel  storehouse,  September  15, 1913- 

Toro  Point  storehouse,  May  1, 1914. 

Porto  Bello  storehouse,  May  15, 1914. 

Ancon  storehouse,  June  30, 1914. 

The  main  store  on  the  west  side  of  the  locks  at  Gatun  was  closed 
down  December  31,  1913,  and  the  stock  transferred  to  Mount  Hope 
and  to  the  substore  on  the  east  side. 

Cristobal  shop  store  was  closed  and  the  car  material  transferred  to 
Balboa. 

As  far  as  active  operations  were  concerned,  Empire  storehouse  was 
closed  on  April  1 ,  1914.  On  account  of  the  congestion  at  Balboa  and 
Mount  Hope,  the  surplus  stock  was  left  at  Empire  until  a  more  con- 
venient time  could  be  arranged  to  transfer  the  material. 

Paraiso  storehouse  was  opened  December  1, 1913. 

Various  substores  for  the  mechanical  division  and  building  branch 
of  this  department  were  established  during  the  year. 

Miraflores  and  Gatun  cement  sheds  were  closed.  A  portion  of  the 
Miraflores  cement  shed  was  taken  down  and  reerected  at  Corozal  and 
the  storage  of  cement  placed  under  the  supply  department.  The 
storage  capacity  for  cement  on  the  Isthmus  was  reduced  froml50,000 
barrels  to  30,000  barrels.  This  necessitated  very  dose  supernsion  to 
avoid  overstocking  and  shortages.  The  cost  of  handling  cement  has 
been  materially  reduced.  There  were  received  37,937,472  cement 
sacks,  of  which  33,605,055,  or  89  per  cent  of  the  total,  were  returned 
to  the  United  States.  Of  the  sacks  returned,  554,924,  or  not  quite 
li  per  cent,  have  been  rejected.^  However,  the  percentage  of  rejec- 
tions has  more  than  doubled  during  the  past  fisca;l  year. 
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A  number  of  field  storehouses  have  been  transferred  to  the  depart- 
ment during  the  year. 

Throughout  the  year  material  has  been  transferred  on  a  very  large 
scale.  At  the  close  of  the  previous  fiscal  year  there  was  over  $400,000 
stock  at  the  Gorgona  storehouse,  which  was  transferred  to  Empire 
and  Balboa  during  the  months  ot  July  and  August,  1913.  Approxi- 
mately $100,000  worth  of  material  was  transferred  from  Miraflores 
to  Empire,  Balboa,  and  Moimt  Hope  in  September  and  October, 
1913.  Over  $100,000  worth  of  stock  at  Gatun  was  transferred  to 
Mount  Hope  and  Balboa.  Over  $1,000,000  worth  of  stock  was  trans- 
ferred from  Empire  to  Balboa  and  Moimt  Hope  during  the  first 
?[uarter  of  1914.  Over  $«^OjOOO  worth  of  material  was  transferred 
rom  Porto  Bello  and  Toro  roint  to  Moimt  Hope  in  April  and  May, 
1914. 

These  various  transfers  have  involved  an  immense  amoimt  of 
physical  work  and  of  paper  work.  The  fio;ures  give  no  idea  of  the 
amoimt  of  detail  involved  in  the  checking,  loading,  shipping,  unload- 
ing^ rechecking,  and  restorage  of  the  $2,000,000  worth  of  material. 
It  mvolved  the  physical  transfer  and  shipment  of  over  30,000  tons 
of  freisrht.  The  decrease  in  the  amount  of  material  received  and 
handled  over  the  docks  has  been  more  than  offset  by  the  additional 
expense  and  increased  amount  of  work  involved  in  these  transfers. 
The  actual  labor  expense  alone  of  moving  this  material  has  been 
over  $50,000. 

Besides  the  changes  in  the  location  of  the  work  which  have  led  to 
these  transfers  there  has  been  a  material  change  in  the  character 
of  the  material  received  and  issued.  The  closing  down  of  dry- 
excavation  work  involved  a  decrease  in. the  amoimt  of  spare  parts 
issued  for  steam  shovels,  well  and  rock  drills,  and  rolling  stock. 
There  has  been  a  large  increase  in  the  issues  of  building  material, 
which  include  lumber,  hardware,  and  plumbing  material,  and  also  a 
large  increase  in  the  amount  of  electrical  material  and  dipper-dredge 
parts  handled. 

MOUNT  HOPS. 

Mount  Hope  depot  has  invoiced  material  to  the  value  of  $7,093,- 
963.28,  as  compared  with  $10,580,623  during  the  previous  fiscal  year. 
The  stock  carried,  exclusive  of  trie  obsolete  storehouse,  amounts  to 
$2,059,342.91.  The  decrease  in  the  value  of  material  invoiced  was 
largely  due  to  the  decrease  in  dynamite  and  cement,  little  of  which 
was  actually  handled  by  the  depot  in  previous  years.  The  closing 
of  storehouses  and  the  general  clean-up  m  the  divisions  have  resulted 
in  very  large  quantities  of  material  being  returned  to  stock  at  Mount 
Hope.  During  the  year  material  to  the  value  of  $1,470,809.46  was 
turned  in  to  Mount  Hope  depot  by  the  various  divisions  and  depart- 
ments and  by  the  various  storehouses  along  the  line.  The  handling, 
sorting,  and  restora?e  of  this  mliterial  has  been  a  problem. 

The  operation  of  Dock  14  was  turned  over  by  the  depot  to  the 
Panama  Railroad  on  January  1,  1914.  In  the  six  months'  period 
June  to  December,  1913, 27,237  tons  of  material  were  handled  over  this 
dock  at  a  unit  cost  of  23.3  rents  per  ton. 

The  cost  of  operation  at  Mount  Hope  has  been  materially  decreased 
during  the  year.  More  material  is  Handled  by  cranes  than  hereto- 
fore, and  the  office  expense  and  unskilled  labor  expense  have  been 
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largely  reduced.  Mount  Hope  yard  and  the  substorehouses  have  been 
cleaned  up  and  the  material  is  physically  in  better  shape  than  ever 
before. 

Ev^entuaUy  it  is  intended  to  transfer  the  greater  part  of  the  active 
stock  to  Balboa  and  to  make  Balboa  the  depot  and  main  soiu-ce  of 
supply  for  the  permanent  organization.  The  United  States  requisi- 
tion division  will,  eventually,  be  transferred  to  Balboa,  and  Mount 
Hope  used  as  a  local  storehouse  for  the  local  supply  of  the  canal 
organization  on  the  Atlantic  side,  and  as  a  storenouse  for  surplus, 
oteolete,  and  retired  equipment  and  material.  A  careftd  record  is 
being  kept  of  the  shipments  from  Mount  Hope  to  the  various  points 
along  the  line,  and  as  soon  as  the  proportion  of  shipments  to  the 
Pacific  side  reaches  75  or  80  per  cent  the  move  ought  to  be  made. 

PAKAiaO. 

On  account  of  the  move  of  the  headquarters  of  the  dredging  fleet 
and  of  the  marine  shops  to  Paraiso,  it  became  necessary  to  establish 
storehouse  facilities  at  that  point.  A  portion  of  the  old  Paraiso 
shops  was  utilized  as  a  storehouse.  The  great^est  portion  of  the 
supplies  of  spare  parts  for  dredges  was  transferred  from  Balboa  and 
the  dry-dock  store  at  Cristobal  to  Paraiso.  For  some  time,  after  the 
storehouse  was  established,  the  American  Cement  Tile  Co.  had  a 
portion  of  the  space,  and  for  some  months  there  was  considerable 
confusion  and  mconvenience.  However,  the  material  has  been 
straightened  out,  and  the  yard  and  storehouse  are  now  in  good  shape. 
This  storehouse  carried  a  stock  of  $325,076.69  on  Jime  30,  1914. 

OATUK. 

Conditions  at  Gatun  have  been  better  than  at  any  other  point  along 
the  line,  and  it  has  been  comparatively  easy  to  transact  busmess  there. 
The  stort^house  at  Gatun  is  practically  on  a  permanent  basis.  The 
stock  on  June  30,  1914,  was  $35,911.29. 

BALBOA. 

The  stock  on  hand  at  Balboa  June  30,  1914,  was  $1,098,143.94. 
The  issues  at  Balboa  storehouse  have  increased  from  $94,299.95  in 
July,  1913,  to  $638,502.21  in  Jxmc,  1914.  The  total  issues  during  the 
year  amounted  to  $3,746,674.94.  Conditions  at  this  storehouse  nave 
been  bad  throughout  the  year.  Up  to  the  1st  of  January,  1914,  the 
old  dredge  storenouse,  formerly  used  by  the  dredging  division,  was  the 
only  storehouse  available.  This  building  was  equipped  to  do  a  busi* 
ness  of  about  $30,000  per  month,  but  toward  the  latter  part  of  our 
occupancy  the  issues  amounted  to  several  himdred  thousands  of  dollars 
per  month.  As  a  result,  material  had  to  be  scattered  all  over  the 
yards  at  Balboa,  and  it  was  almost  impossible  to  keep  proper  track  of 
it.  Beside  the  lack  of  storage  space,  the  shops  were  being  constructed, 
the  yards  were  congested  on  account  of  the  construction  work  going 
on  at  the  dry  dock  and  at  the  terminals,  and  it  was  almost  impossible 
to  get  material  promptly  or  properly  switched.  In  February  the  old 
storehouse  was  abandoned  and  the  material  transferred  to  the  new 
permanent  storehouse,  which  was  then  far  from  complete.  A  force 
was  working  on  this  building  up  to  the  close  of  the  year.  The  final 
completion  of  Building  No.  3,  the  steel  shed;  and  Building  No.  10, 
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the  lumber  shed ;  helped  matters,  but  it  was  not  mitil  Jmie,  1914,  that 
om*  facilities  were  in  any  sort  of  shape,  and  that  we  were  enabled  to 
begin  to  straighten  out  the  material  and  store  it  properly.    Of  the 

Eermanent  storage  facilities  at  Balboa  only  the  oil  house  remains  to 
e  constructed. 

OBNKBAL. 

Stocks  on  hand  show  an  increase  of  approximately  $300,000  worth 
of  material  over  stocks  on  hand  at  the  close  of  the  previous  fiscal  year. 
Of  this  $108,000  represents  the  material  for  the  ^ates  at  Balboa  Dry 
Dock,  which  was  turned  over  to  the  custody  of  this  department  during 
the  past  year.  While  every  effort  has  been  made  to  Keep  down  stock 
and  to  work  off  old  or  surplus  stock,  the  enormous  amount  of  material 
turned  in  on  account  of  the  closing  down  of  the  work  has  caused  an 
increase.  While  there  still  remains  a  large  quantity  of  material  to  be 
turned  in,  it  will  not  be  as  great  as  the  shipments  returned  to  stock 
during  fiscal  year  1914. 

While  the  work  of  this  branch  of  the  department  has  been  handled 
under  trying  conditions  during  the  past  year,  it  has  been  a  necessary 
preparatory  period  for  permanent  operations.  Our  stock  is  more 
concentrated  than  ever  before,  and  the  work  should  in  future  be  han- 
dled more  easily  and  more  economically. 

SCRAP. 

The  collection,  storage,  classification,  and  sale  of  scrap  has  been  an 
important  feature  of  the  work  of  the  department  durmg  the  year. 
Pnor  to  July,  1912,  the  department  had  at  different  times  handled  the 
collection  and  sale  of  some  American  and  French  scrap,  but  no  special 
organization  was  used  for  the  purpose.  During  the  fiscal  year  1913  the 
Chicago  House  Wrecking  Co.  had  a  contract  for  the  purchase  of  all 
American  scrap  which  accumulated  during  that  year,  and  the  opera- 
tions of  the  Quartermaster's  Department  were  confined  to  the  collec- 
tion of  scrap  screening,  copper  and  brass,  rubber,  and  rope. 

The  contract  with  the  Chicago  House  Wrecking  Co.  for  the  purchase 
of  American  scrap  expired  on  June  30, 1913.  Neither  the  commission 
nor  the  Chicago  House  Wrecking. Co.  desired  to  avail  themselves  of 
their  option,  under  the  contract,  for  a  two-year  extension.  It  was 
then  realized  that  on  account  or  the  closing  down  of  operations  on 
various  parts  of  the  work  there  would  be  large  quantities  of  scrap  to  be 
handled.  These  anticipations  were  fully  realized,  and  it  devolved  on 
the  supply  department  to  organize  the  collection  of  scrap  and  to  store, 
classify,  and  sell  the  scrap  thus  collected. 

There  being  no  one  in  the  employ  of  the  commission  who  had  a  prac- 
tical knowlec^e  of  scrap,  authority  was  obtained  to  secure  a  specialist 
in  this  line  from  the  States.  The  services  of  Mr.  D.  C.  Curtis,  inspec- 
tor of  stores  of  the  Chicag[o,  Burlington  &  Quincy  Railroad^  wer?  ob- 
tained ,  and  he  was  mainly  instrumental  in  creating  the  organization  for 
the  collection  and  classification  of  scrap.  Much  credit  is  due  to  Mr. 
Curtis  for  his  work  in  this  line. 

Prior  to  the  present  fiscal  year  no  real  organized  attempt  had  been 
made  to  recover  scrap.  The  collection  was  Umited  to  scrap  that  came 
out  of  the  shops  ana  was  easily  accessible,  to  the  screening  gathered 
up  by  the  distnct  Quartermasters,  and  such  small  amounts  oi  miscella- 
neoMB  scrap  as  mignt  be  turned  in  by  storekeepers  and  the  construction 
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divisions.  There  was  no  real  effort  on  the  part  of  the  constraction 
division  to  save  their  scrap  and  turn  it  in.  Many  instances  were  found 
where  foremen  had  thrown  rail  into  the  jungle  and  buried  ffood  iron 
and  steel  scrap,  or  valuable  copper  ana  brass  scrap,  in  the  dumps 
on  the  various  parts  of  the  work. 

Mr.  Curtis,  in  a  series  of  inspections,  covered  the  whole  Isthmus, 
and  the  results  of  these  inspections  were  reported  to  the  storekeepers 
and  district  quartermasters  of  this  department  and  to  the  various 
heads  of  departments  and  divisions  interested.  Under  jour' author- 
ity, a  circular  was  issued  under  date  of  February  3,  1914,  impressing 
on  all  concerned  the  value  of  salvage,  giving  detailed  instructions  in 
regard  to  the  collection  of  scrap  and  the  importance  of  tumii^  it  in. 
These  instructions  had  their  eftect  and  there  was  a  marked  improve- 
ment all  .over  the  work. 

There  were  three  periods  during  which  very  large  quantities  of 
scrap  were  collected  and  shipped  to  Mount  Hope  depot:  First,  when 
the  Gorgona  shops  ana  storenouse  closed  down.  In  August,  1913, 
the  storekeeper  at  Gorgona  and  the  mechanical  division  smpped  over 
a  thousand  tons  of  scrap  to  the  depot.  Second,  when  tracks  in  the 
Culebra  Cut  were  taken  up  in  August  and  September.  Several  hun- 
dred cars,  with  several  thousand  tons  of  rail  and  fittings  were  collected 
and  turned  in  by  the  fourth  division.  Third,  when  work  on  the 
west  side  of  the  canal  at  Pedro  Miguel  and  Miraflores  was  finished  in 
September  and  October.  Lai^e  quantities  of  rail  and  scrap  were 
turned  in  and  shipped  by  the  mth  division  to  Mount  Hope. 

While  a  large  tonnage  of  scrap  and  rail  was  received  in  this  manner, 
it  was  found  that  a  thorough  clean-up  had  not  been  made  by  the 
construction  gangs.  Scrap  gangs  were  organized  by  this  depart- 
ment which  took  down  and  cut  up  the  berm  cranes,  and  shipped  in 
the  scrap  recovered  from  these  cranes  at  Miraflores  and  all  scrap  on 
the  east  side  of  the  canal  at  Miraflores  and  Corozal.  The  district 
quartermaster  at  Gatun  oi^anized  a  gang  which  collected  all  rail  and 
scrap  on  the  west  side  of  the  canal  at  Gatun.  Another  gang  col- 
lected and  shipped  scrap  in  the  vicinity  of  Empire. 

A  contract  was  given  to  Mr.  D.  E.  Fulton  to  collect  all  scrap  on 
the  east  side  of  tlie  canal,  between  Gamboa  and  the  Empire  suspension 
bridge,  a  unit  price  per  pound  being  paid  for  copper  and  brass  and 
a  umt  price  per  ton  for  rail  and  uron  and  steel  scrap.  Over  20,000 
pounds  of  copper  and  brass  and  several  hundred  tons  of  good  rail 
and  scrap  steel  and  iron  were  recovered  by  Mr.  Fulton.  At  inacces- 
sible points  the  cost  of  supervision  is  very  expensive,  and  the  con- 
tract method  is  more  economical. 

Fifteen  thousand  two  hundred  net  tons  of  miscellaneous  iron  and 
steel  scrap  and  7,944  gross  tons  of  serviceable  30-pound,  40-pound, 
70-pound,  and  90-pound  rail  were  shipped  to  Moimt  Hope  dunng  the 
fiscal  year.  There  were  also  shippea  6,178  gross  tons  of  scrap  rail 
and  931  gross  tons  of  serviceable  and  unserviceable  track  fittings. 
Altogether  a  total  of  30,000  tons  of  rail  and  scrap  were  handled  at 
the  scrap  yard  at  Mount  Hope. 

Copper  and  brass  is  the  most  valuable  scrap  and  a  special  attempt 
has  been  made  to  recover  this  class  of  material.  Prior  to  the  present 
fiscal  year  salvage  of  copper  and  brass  scrap  was  limited  to  what 
came  out  of  the  brass  foimdry  and  from  the  snops.  During  the  past 
year  the  district  quartermasters,  storekeepers,  the  electrical  division, 
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ftnd  the  telephone  and  signal  department  of  the  Panama  RaUroad 
recovered  and  turned  in  large  quantities  of  this  class  of  scrap.  The 
total  amount  turned  in  was  706,142  pounds,  valued  at  approximatdv 
$70,000.  Over  75,037  pounds  of  screening,  92,579  pounds  of  leaa, 
and  239,814  pounds  of  rubber  were  recovered  and  shipped  in,  the 
value  of  the  miscellaneous  scrap  amounting  to  over  $15,000. 

In  August,  1913,  scrap  yard  No.  3  was  laid  out  at  Mount  Hope. 
This  yard  was  later  extended  on  the  other  side  of  the  coal  pile  and 
the  work  of  unloading,  sorting,  and  classifying  30,000  tons  of  rail, 
fittings,  and  scrap  was  undertaken.  The  task  was  a  difficult  one,  as 
our  forces  were  cramped  for  room  on  account  of  the  failure  of  the 
Chicago  House  Wrecking  Go.  to  remove  the  American  scrap  from  its 
yard,  and  on  account  of  the  fact  that  we  had  no  practical  scrap  fore- 
men and  trained  laborers.  Competent  scrap  foremen  were  finally 
obtained  and  the  gangs  trained  to  their  work.  A  system  of  task 
work  was  inaugurated  which  materially  reduced  expenses.  The 
small  Panama  Railroad  locomotives  were  scrapped  for  approximately 
$40  each,  whereas  it  had  formerly  cost  $100  each.  Lidgerwood  cars 
were  scrapped  on  a  task  basis  at  a  cost  of  approximately  $4  each. 

The  scrap  classification  of  the  Railway  otorekeepers'  A^ociation 
was  adopted  and  the  scrap  sorted  according  to  tnis  classification. 
Prior  to  this  year  no  attempt  had  been  made  to  sort  the  scrap,  with 
the  result  that  what  material  was  shipped  by  the  commission  brought 
very  low  prices.  The  sorting  of  the  scrap  adds  50  cents  to  $2  per 
ton  to  the  price  realized  and  the  cost  of  sorting  is  not  over  25  cents 
per  ton.  The  cost  of  loading  and  shipping  is  also  reduced  when  the 
scrap  is  sorted. 

Approximately  $80,000  worth  of  scrap  has  been  sold  during  the 
year.  On  account  of  poor  business  conditions  in  the  States,  the 
market  has  been  very  low  and  very  little  of  the  iron  and  steel  scrap 
has  been  put  on  the  market,  it  being  considered  best  to  hold  tins 
material  until  there  is  some  improvement.  During  the  year  2,677 
tons  of  lock  forms  and  2,683  tons  of  miscellaneous  scrap  were  sold 
and  delivcTed  to  Mr.  M.  Rovetta.  With  this  exception  and  two  or 
three  small  shipments  which  were  sent  to  the  States  to  test  the  mar- 
ket, no  iron  and  steel  scrap  has  been  sold.  The  material  delivered 
to  Mr.  Rovetta  brought  approximately  $26,000.  There  were  also  sold 
296,395  pounds  of  copper  and  brass  scrap,  the  net  receipts  being 
$31,201.50.  One  hunaied  and  twenty-five  thousand  pounos  of  cop- 
per and  brass  were  also  issued  to  the  Gorgona  foundry.  The  amount 
of  copper  and  brass  scrap  recovered  has  been  far  in  excess  of  that 
needed  by  the  foundry,  and  it  has  not  been  necessary  to  purchase 
any  new  ingot  copper  from  the  States.  There  were  sold  90,615 
pounds  of  screening,  the  net  receipts  being  $9,307.97.  Over  50  per 
cent  more  screening  was  collected  and  sold  than  during  the  previous 
fiscal  year.  One  hundred  and  thirty-four  thousand  two  hundred 
and  ten  pounds  of  rope  were  sold,  net  receipts  being  $2,383.06.  The 
amount  of  rope  recovered  during  the  year  was  almost  equal  to  the 
total  recovered  during  the  previous  seven  fiscal  years.  Besides  the 
above,  some  rubber  hose,  Mltin^,  and  leather  was  sold.  The  price 
of  rope,  copper  and  brass,  screening,  and  belting  compared  favorably 
with  previous  years.  The  rubber  market  was  much  lower,  and  tlie 
prices  averaged  considerably  lees  than  during  the  previous  years. 
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The  table  below  shows  the  quantities  of  misceUaneous  States  sales 


Bcreaning 

Rope 

BeltbiK  and  leather. , 
Rubber  and  hose. . . . 
Copper  end  brass. . . , 


Totel. 


QoanUtT 
(pounds). 


go,fil5 
134,210 

12,908 
155,308 
296,386 


ATWBf^ 

seDfaifprioe 

per  non- 

dredweight 


OroBS. 


Sia77 
2.19 
7.45 

.  1.66 
1.069 


99,750.24 

2,925.86 

961.24 

2,589.02 

31,602.13 


47,927.49 


Net 


99,307.97 

2,383.06 

933.29 

2,121.50 

31,201.50 


46,941 82 


Besides  the  sales  of  scrap  amounting  to  $80,000,  there  is  scrap  on 
hand  at  Mount  Hope  to  the  value  of  $300,000,  the  values  being  based 
on  the  present  low  market  prices  of  scrap.  AJl  of  this  scrap  is  salable 
and  can  be  converted  into  cash  at  any  time  it  is  deemed  expedient. 

The  expense  of  scrap  operations  proper  has  amounted  to  approx- 
imately $25,000  for  the  year. 

The  scrap  contracts  with  the  Chicago  House  Wrecking  C!o.  have 
continued  to  cause  much  difficulty  and  controversy.  *  Under  their 
contract  for  the  purchase  of  French  scrap,  they  have  removed 
3,743,059  pounds  and  paid  $14,791.87  during  the  fiscal  year,  making 
a  total  of  3,563  tons  of  French  scrap  removed  and  a  total  of  $28,705.79 
paid  up  to  June  30^  1914,  out  of  the  $215,000  which  was  agreed  upon 
as  the  purchase  price  of  this  scrap. 

Several  boards  have  been  convened  during  the  year  to  pass  upon 
and  decide  the  various  claims  at  issue,  and  decision  was  rendered  bv 
you  during  the  course  of  the  year  that  this  company  was  entitledf, 
under  the  French  scrap  contract,  to  remove  aU  French  scrap  not 
credited  to  the  scrap  account  which  was  not  in  use  at  the  time  the 
contract  was  closed  in  1911.  The  Chicago  House  Wrecking  Co.  did 
not  accept  this  decision  and  the  question  is  now  pending  before  the 
Secretary  of  War. 

Similar  didiculties  have  been  encountered  in  the  contract  for  the 
purchase  of  the  American  scrap.  Although  the  contract  with  this 
company  expired  June  30,  1913,  and  instructions  were  issued  by  you 
to  remove  tnb  scrap  by  November  1,  1913,  but  1,375,304  pounds 
were  removed  during  the  year  and  but  $4,623.44  paid.  Altogether 
3,072  tons  of  scrap  have  been  delivered  under  this  contract,  for  which 
they  have  paid  $23,134.16.  Approximately  11,199,919  pounds  of 
scrap  are  still  to  be  removed  and  $37,649.72  is  yet  due  from  the 
company. 

The  problem  of  collection  and  removal  of  scrap  will  not  be  as  diffi- 
cult as  it  has  been  during  the  past  year  due  to  the  fact  that  the  force 
has  been  trained  and  that  we  have  coQipetent  foremen  to  handle  it. 
It  will  take,  however,  f uUy  a  year  to  collect  and  clean  up  all  of  tibe  scrap 
yet  remaining  on  the  Isthmus  and,  probably,  two  years  to  ship  and 
dispose  of  all  of  it. 

SALES. 

It  was  stated  in  the  last  annual  report  that  "the  storage,  dispo- 
sition, and  sale  of  this  surplus  and  obsolete  material  and  retired 
equipment  during  the  fiscal  year  1914  will  be  a  difficult  problem 
♦    ♦    *."     These  anticipations  were  fully  realized. 
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The  practical  completion  of  dry  excavation  in  the  canal,  the  comp  e- 
tionof  masonryworkin  the  locks,  theclosingof  theGorgona  andEmpire 
shops  caused  tne  retirement  of  many  units  of  equipment,  die  origmal 
value  of  which  ran  into  the  millions  of  dollars.  Hundreds  of  cars,  steam 
shovels,  locomotives,  and  large  quantities  of  shop  tools,  boilers,  and  all 
kinds  of  miscellaneous  equipment  were  retired  and  turned  over  to  this 
department  for  sale  or  for  scrap.  Lar^e  quantities  of  spare  parts  for 
this  equipment  were  also  turned  in  to  be  disposed  of. 

The  sundry  civil  bill  contained  the  foUowmg  provision: 

Sec.  8.  That  until  the  cloee  of  the  fiscal  year  1914,  when  any  material,  supplies, 
and  equipment  heretofore  or  hereafter  purcnased  or  acquired  for  the  construction  of 
^e  Panama  Canal  is  no  longer  needed,  or  is  no  longer  serviceable,  it  may  be  sold  in 
such  maimer  as  the  President  may  direct,  and  without  advertising  in  such  classes  of 
cases  as  may  be  authorized  by  him. 

The  President  gave  authority  to  the  chairman  and  chief  engineer 
of  the  Isthmian  Canal  Commission  to  sell  upon  such  terms  as  he 
might  approve,  and  without  advertising,  any  material,  supplies,  and 
equipment  no  longer  needed  or  no  longer  serviceable.  The  authority 
thus  conferred  was  sufficientlv  broad  to  enable  the  authorities  on  the 
Istiimus  to  dispose,  with  the  least  amount  of  red  tape  and  to  the  best 
advantage  possible,  the  equipment  and  material  thus  retired. 

Prior  to  the  present  fiscal  year,  procedure  on  the  Isthmus  for  the 
appraisal  and  sale  of  equipment  was  inadequate  and  clumsy.  Cir- 
cular 399-A,  dated  June  25,  1913,  placed  the  appraisal  of  all  material 
and  equipment  in  the  hands  of  a  board  of  appraisal  and  the  sale  iut  the 
hands  of  the  chief  quartermaster.  This  circular  was  later  modified  and 
the  responsibilit]^  centered  in  the  chief  quartermaster,  upon  whom  de- 
volved the  appraisal  and  sale  of  all  retired  equipment  and  material. 

Prior  to  the  present  fiscal  year  such  equipment  as  was  retired  from 
the  work,  received  no  treatment  and  witn  tne  exception  of  small  tools 
was  stored  in  the  open.  It  was  realized  that  units  like  locomotives 
and  steam  Novels,  tJie  unit  value  of  which  was  over  $10,000  each, 
would  deteriorate  rapidly,  and  if  not  sold  shortly  after  their  retire- 
ment would  result  in  only  scrap  values  being  obtained. 

With  the  cooperation  of  the  mechanical  division,  the  method  of 
handling  retired  equipment  was  worked  out.  This  equi]3ment  when 
retired  and  surveyed  lor  sale  is  turned  over  to  the  mechanical  division 
for  preparation  tor  storage,  and  after  being  prepared  is  turned  over 
to  the  supply  department  for  storage  and  sale. 

The  taole  below  shows  the  number  of  units  prepared  for  storage 
with  unit  costs  of  preparation: 


Class. 

Nomber. 

ToUloost. 

Unit  cost. 

Locomotives: 

Ml 

13 
27 
15 

$1,364.59 
2,398. 74 
1,207.14 

S104.97 

801 

8&84 

eoi 

80.48 

Btmm  shovds: 

50 

65 

4, 97a  47 

9a  37 

3 
11 
18 

0 

311.00 

845.78 

1,424.26 

496.03 

103.90 

101 

76.89 

301 

79.13 

351 

82.67 

88 

8,077.76 

8a  99 

nnlfladm r  r  -  .  r  .............  r 

11 
7 
3 

1 

6iL97 

114.60 

78L64 

6X46 

67.46 

8r  fssdMV... 

44.94 

Viimdrifm$ 

8X47 

Tnakshlflsr -r ,-,„^-,-^ , 

62.45 
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The  total  chaises  thus  far  have  amounted  to  $14,222.84,  which  is 
absolutely  a  lai^e  sum,  but  relatively  a  small  sum.  This  work  will 
eventually  save  the  canal  money.  Where  equipment  was  not  pre- 
pared for  storage,  as  in  the  case  of  the  first  steam  shovels  retired  and 
stored  at  Mount  Hope,  the  sale  value  has  been  lowered  at  least  50 
per  cent. 

Two  storage  yards  were  established,  one  at  Gamboa  for  steam 
shovels,  the  other  on  the  relocation  dumps  for  locomotives,  cars, 
unloaders,  spreaders,  track  shifters,  and  pile  drivers.  After  the  Em- 
pire shops  were  closed  down  in  April,  the  covered  sheds  in  these  shops 
were  utilized  for  the  storage  of  steam  shovels  and  locomotives. 
Watchmen  are  kept  at  the  storage  yards  to  see  that  the  equipment 
is  not  robbed  and  to  report  any  of  it  that  needs  retouching. 

All  shop  tools,  boilers,  mixers,  narrow  gauge  equipment,  and  mis- 
cellaneous items  of  material  are  shipped  to  the  storehouse  for  obsolete 
material  at  Mount  Hope,  which  is  used  as  a  general  clearing  house 
for  sales  and  reissues  of  equipment.  Material  to  the  value  of 
$1,066,123.24  was  received  during  the  year  at  the  obsolete  store- 
house, of  which  material  $143,892.31  was  either  reissued  to  other 
departments,  returned  to  stock,  or  sold.  Seventy  two  thousand 
dollars'  worth  of  material  was  reissued  or  returned  to  stock,  and 
approximately  $71,000  worth  was  sold.  The  values  given  above  for 
reissues  and  sales  are  the  actual  appraised  values,  the  values  given  to 
material  received  were  the  original  or  survey  price,  which  m.most 
cases  is  considerably  above  the  appraised  or  sale  value.  The  ap- 
praised value  of  material  on  hand  at  the  obsolete  store  on  Jime  30, 
1914,  exclusive  of  scrap  or  retired  equipment  is  $76,519;  the  value 
of  the  locomotives,  steam  shovels,  spreaders,  pile  drivers,  and  other 
imits  of  equipment,  with  the  exception  of  cars,  is  $234,616.  The  cost 
of  the  operation  of  the  store  for  the  fiscal  year  chargeable  to  sales  was 
$11,270.13. 

A  catalogue  of  all  equipment  purchased  by  the  commission  and 
the  Panama  Railroad  was  prepared  giving  complete  information 
covering  the  date  of  purchase,  cost,  and  description  of  all  units. 
This  catalogue  was  distributed  by  the  Washinffton  office  and  bv  this 
department  to  equipment  firms  and  to  railroads  all  over  the  United 
States  and  to  firms  m  Europe,  Australia,  and  South  America.  While 
not  originally  intended  for  the  purpose,  the  catalogue  was  in  great 
demand  by  departments  and  divisions  on  the  Isthmus,  as  it  was  the 
first  complete  summary  in  handy  form  of  equipment  owned  by  the 
commission  and  by  the  railroad. 

While  the  catalogue  proved  its  usefulness  and  brought  us  many 
inquiries  and  was  the  cause  of  many  sales,  it  was  found  that  in  itself 
it  was  not  enough  to  consummate  sales,  particularly  in  the  United 
States.  Mr.  C.  T.  Cushman,  formerly  handling  sales  in  this  office, 
was  sent  to  New  York  to  attempt  to  push  the  sales  of  retired  equip- 
ment in  the  United  States  and  to  receive  and  handle  any  shipments 
of  scrap  and  equipment  that  might  be  sent  to  the  United  States. 

The  medical  storehouse  was  taken  over  by  the  supply  department 
on  April  1  and  returned  to  the  health  department  on  July  1 .  During  its 
admmistration  of  this  storehouse,  the  supply  department  endeavored 
to  work  off  a  large  stock  of  surplus  material  that  had  accumulated. 
Altogether,  material  the  original  value  of  which  was  $32,84&.85  was 
sold  for  $9,419.55.    Material  to  the  value  of  $22,654.53  was  sold 
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under  advertisement,  the  price  realized  being  $3,846.21,  or  approxi- 
mately 17  per  cent  of  the  original  purchase  price.  Material  to  the 
value  of  approximately  $10,000  was  sold  direct,  the  amount  realized 
being  approximately  $5,600,  or  approximately  55  per  cent  of  the 
original  purchase  price.  Of  the  material  sold  direct,  the  Vene- 
zuelan Government  purchased  $3,771.51  worth  and  the  United  Fruit 
Co.   $1,275. 

Altogether,  the  total  sales  are  shown  in  the  table  below: 

Scrap  (including  torn  cement  bags,  $1,708.89),  gross $100, 782. 01 

Surplus  and  obsolete  material,  gross 272, 355.  68 

Panama  R.  R.  and  commissary,  gross 960, 072. 53 

Other  sales,  gross 155,300.90 

Total 1, 488, 511. 12 

It  will  be  noted  that  the  surplus  and  obsolete  material  sold 
amounted  to  $272,355.68,  and  other  sal?s,  which  principally  included 
material  from  stock,  amounted  to  $155,300.90.  In  view  of  the  fact 
that  business  conditions  are  bad  all  over  the  world  and  that  there 
has  been  practically  no  demand  for  second-hand  machinery  and 
equipment  in  the  United  States,  the  results  obtained  are  very  en- 
couraging and  much  more  than  we  had  a  right  to  expect.  Moreover, 
the  prices  realized  have  b?en  far  above  scrap  value  and  far  above 
what  we  could  have  realized  by  advertising  the  material,  at  least^  if 
the  bids  submitted  under  previous  advertisements  were  any  criterion 
of  what  we  would  have  obtained  by  advertising. 

The  principal  items  of  equipment  sold  embrace: 

Steam  shovels 18 

Narrow-gauge  locomotives 24 

Narrow-gauge  dump  cars 41 

12-yard  dump  cars 55 

Steel  flat  car 1 

Cranes 2 

Unloaders 4 

Pile  driver 1 

Star  well  drills U 

Barges 3 

Clapet 1 

Dredge 1 

Tugboat 1 

Rock  crushers 5 

Tons  of  relay  rail 3, 758 

Exhibit  No.  19,  appended,  shows  units  of  roUing  stock  retired  for 
sale,  for  scrap,  the  number  scrapped,  sold,  reserved  for  use,  and  in  use. 

Tne  largest  purchasers  have  been  the  United  Fruit  Co.^  who  have 
boughtover$108,821  worth  of  equipment  for  the  ir  railroads  m  Panama, 
Costa  Rica,  Honduras,  and  Guatemala;  the  Chile  Exploration  Co., 
who  have  purchased  S50,000  worth  of  equipment  and  rail  for  their 
copper  mines  at  Chuquicamata,  Chile;  the  France  Co.,  of  Toledo, 
Ohio,  who  purchased  a  portion  of  the  Porto  Be  Ho  rock-crusher  plant 
and  three  of  the  steam  shovels,  at  a  cost  of  $25,700;  the  Venezuelan 
Government,  who  purchased  $30,000  worth  of  second-hand  and 
surplus  stock  material.  Beside  the  above,  we  have  sold  to  employees 
$22,000  worth  of  material;  to  the  Army  and  Marine  Corps,  $29,000 
worth;  to  contractors  with  the  commission.  $46,000  worth;  and  to 
the  Republic  of  Panama,  $17,000  worth,  Tne  four  last  named  have 
bought  principally  stock  mateiiaL 
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We  have  had  no  difficulty  in  disposing  of  the  retired  narrow-gauge 
equipment.  We  had  little  difficulty  in  disposing  of  the  smaller  sizes 
of  steam  shoveb.  Our  rail  has  practically  sold  itself,  and  there  is  a 
market  for  every  ton  of  rail  that  we  may  nave  available.  The  small 
tools  and  equipment  have  been  readily  salable.  Thus  far  it  has  been 
impossible  to  sell  any  of  the  large  locomotives,  but  few  of  the  larger 
sizes  of  steam  shovels,  none  of  tne  handUng  plants  or  cableways,  and 
very  few  of  the  unloaders,  spreaders,  and  special  items  of  equipment. 
There  wUl  be  a  read^  market  for  anv  of  the  floating  equipment  that 
we  may  have  to  retire.  It  is  my  belief  that  the  sale  of  the  loco- 
motives and  some  of  the  large  items  of  equipment  can  be  handled  to 
best  advantage  through  some  large  equipment  firm  operating  in  the 
United  States,  on  a  conunission  basis.  We  can  handle  me  rail, 
scrap,  the  narrow-^auge  equipment,  and  the  smaller  items  of  equip- 
ment ourselves  without  paying  any  commission. 

SUBSISTENCE. 

The  subsistence  department  was  consolidated  with  the  quarter- 
master's department,  under  the  title  of  the  ''supply  department,"  on 
April  1,  1914. 

The  hotels  and  messes  which  heretofore  had  been  operated  under 
stewards,  reporting  direct  to  the  assistant  subsistence  officer,  were 
placed,  for  purpose  of  administration  and  discipUne,  under  the  juris- 
diction of  the  district  quartermasters,  with  the  exception  of  the 
Tivoli,  Washington,  and  Aspinwall  Hotels  and  the  Panama  Railroad 
restaurant  at  Colon.  The  poUcy  and  general  adniinistration  of  the 
hotels  and  messes  was  contmuea  under  the  direction  of  Capt.  F.  O. 
W^hitlock,  assistant  chief  quartermaster,  assisted  by  Inspector  H.  C. 
Keyes. 

There  was  a  decided  decline  in  the  number  of  meals  furnished  at 
the  hotels  and  in  the  number  of  rations  furnished  in  the  messes,  this 
being  due  to  the  decrease  in  force.  It  is  probable  that  the  business 
at  the  hotels  and  messes  will  continue  to  decrease  during  the  com- 
ing fiscal  year.  Eventually,  I  believe,  it  will  be  to  the  best  interests 
of  the  canal,  as  soon  as  the  force  is  on  a  permanent  basis,  and  as  soon 
as  the  quarters  situation  becomes  easier,  to  allow  bachelor  employees 
on  the  ^old  roll,  who  may  desire  to  do  so,  to  run  their  own  messes. 
The  busmess  of  the  hotels  will  then  be  confined  to  transients  and  new 
enrployees. 

Details  of  the  operations  of  the  hotels  and  messes  in  the  past  year, 
as  submitted  by  Capt.  Whitlock,  are  furnished  below: 

The  European  laborers'  messes  and  the  conunon  laborers'  kitchens 
were  combined  immediately  after  July  1,  1913,  and  called  "laborers* 
messes."  The  40-cent  per  day  rations  and  the  27-cent  per  day 
rations  were  continued  as  formerly,  but  both  were  prepared  and 
served  from  the  laborers'  messes.  The  laborers'  mess  rations  con- 
sidered in  this  report  are  on  the  40-cent  basis,  as  all  27-cent  rations 
served  were  considered  and  reported  as  twenty-seven-fortieths  of  a 
regular  40-cent  ration.  The  laborers'  messes,  organized  as  outlined 
above,  have  given  satisfaction  throughout  the  year. 

On  June  30,  1914,  the  subsistence Ibranch  was  operating  the  Hotd 
Tivoli,  12  Une  hotels  and  the  Hotel  Aspinwall,  and  10  laborers' 
messes,  a  decrease  of  4  hotels  and  5  messes  from  last  year.    The 
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hoteb  at  Porto  BeQO|  Goigona,  Dump  No.  6,  Bas  Obispo,  Las  Cas- 
cadaSy  and  Miraflores  were  dosed,  and  the  Ancon  mess  for  gold  em* 
ployees  and  the  Hotel  Aspinwall  on  Taboga  Island,  were  opened. 
The  messes  at  Dump  No.  6,  Bas  Obispo,  Culebra,  Gorgona.  Mira- 
flores, and  Porto  Belio  were  closed  and  the  common  laborers'  kitchen 
at  Naos  Island  was  converted  into  a  laborers'  mess. 

A  chief  steward  has  been  in  charge  of  the  line  hoteb,  restaurants, 
and  laborers'  messes  in  each  of  the  various  districts,  and  since  the 
reorganization  of  April  1,  1914,  their  work  has  been  supervised  by 
the  various  district  quartermasters.  This  supervision,  however,  did 
not  extend  to  the  Hotel  Aspinwall.  It,  like  the  Hotel  Tivoli,  was 
independent  under  its  own  manager.  The  Hotel  Aspinwall,  for- 
merly the  Taboga  Sanitarium,  located  on  Taboga  Island  in  the  Bay 
of  Panama,  was  taken  over  from  the  sanitary  department  on  Jan- 
uary 16,  1914.  It  is  for  the  benefit  of  employees  and  their  families, 
ana  it  gives  a  place,  easily  accessible,  where  anyone  can  quickly 
recuperate  if  in  a  run-down  condition.  From  January  16  to  June 
30,  1914,  the  Hotel  Aspinwall  was  operated  at  a  loss  of  $2,504.64. 

The  total  revenue  for  the  year  from  the  line  hotels,  restaurants, 
and  messes  was  $1,032,189.51,  a  decrease  of  $202,888.33  from  last 
year,  while  the  total  cost  of  operations  was  $1,021,856.92.  a  decrease 
of  $183,943.84,  making  the  profit  $10,332.59,  a  decrease  of  $18,944.49 
from  last  year.  The  ratio  of  supplies  consumed  to  revenue  was  9.03 
per  cent  less  than  last  year,  makmg  the  ratio  of  total  cost  of  opera- 
tions to  revenue  1.37  per  cent  more  than  last  year.  The  percentage 
of  profit  to  revenue  was  1  per  cent,  1.37  per  cent  less  than  last  year. 
Hie  net  expense  for  salaries  and  wages  was  $133,638.81,  a  decrease 
of  $32,759.84,  making  the  proportion  of  net  payroll  to  revenue  12.95 
per  cent,  0.52  per  cent  less  than  last  year. 

The  total  nimiber  of  meals  served  in  line  hotels  was  2,131,912,  a 
decrease  of  208,732  (8.91  per  cent)  from^  last  year.  The  average  cost 
of  supplies  per  meal  was  25.34  cents,  an  increase  of  0.70  cent  from  last 
year,  while  die  average  cost  of  service  was  5.77  cents,  an  increase  of 
0.25  cent,  making  an  mcrease  in  the  total  cost  per  meal  of  0.95  cent 
over  last  year.  The  total  number  of  rations  served  in  laborers' 
messes  was  950,994,  or  296,004  (23.74  per  cent)  less  than  last  year, 
while  the  average  cost  of  supplies  per  ration  was  31 .27  cents,  a  decrease 
of  0.37  cent,  ana  the  average  cost  of  service  was  5.71  cents,  an  increase 
of  0.01  cent,  making  a  decrease  from  last  vear  in  the  total  cost  per 
ration  of  0.36  cent.  In  this  comparison  oi  mess  rations,  it  has  been 
necessary  to  consider  a  kitchen  ration  of  last  year,  as  twenty-seven 
fortieths  of  a  mess  ration. 

The  following  table  shows  the  relative  value  of  food  consumed  per 
meal  in  the  line  hotels: 

Meat!  and  fish,  fmh 17.61 

Meats  and  fiah,  canned 15 

Meats  and  fiah,  cured,  and  lard 2.05 

Butter  and  oleo 2. 07 

Eggs 2.93 

Fruits  and  vegetables,  fredi 3 .  58 

Fruits  and  vegetables,  canned  and  jams 2 .  20 

Fruits  and  vegetables,  dried 28 

Coffee,  tea,  uul  cocoa 58 

Milk 69 

Sugar  and  sirups 68 

63399^— 14 19 
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Bread  and  cake 10.83 

Flour 47 

Ice  cream 1. 44 

Miscellaneous 1. 41 


Total 26.92 

The  operations  of  the  Hotel  Tivoli  for  the  year  resulted  in  a  net 
profit  of  121,271.25.  The  great  crowds  that  we  were  called  upon  to 
take  care  of  during  the  previous  two  years  did  not  visit  the  Isthmus 
during  this  past  year. 

Due  to  the  decrease  in  force  of  The  Panama  Canal  and  the  Panama 
Railroad,  the  business  of  the  line  hotels  and  laborers'  messes  has  fallen 
off  during  the  year^  but  attention  is  called  to  the  fact  that  our  expenses 
fell  off  correspondmgly . 

Tables  showing  details  of  the  financial  operations  for  the  fiscal  year 
are  attached  hereto. 

OOHMISSABT  BRANOH. 

The  administration  and  operation  of  the  Panama  Railroad  com- 
missaries were  transferred  to  the  supply  department  on  April  1,  1914. 
The  supply  department  operates  the  commissaries  and  manufactming 
plants  for  the  account  of  the  Panama  Railroad;  employees  of  the 
commissaries  are  carried  on  the  Panama  Railroad  pay  rolls  and  any  ex- 
penses and  revenues  come  from  and  accrue  to  Panama  Railroad  funds. 

Some  radical  changes  were  made  in  the  organization  of  the  com- 
missary branch  after  tne  consolidation.  The  positions  of  manager  of 
commissaries  and  superintendent  of  manufacturing  plants  were  elimi- 
nated. One  of  the  two  inspectors  of  commissaries  was  eliminated. 
The  position  of  depot  commissary  was  created. 

The  wholesale  business,  embracing  the  busmess  of  the  manufactur- 
ing plants  and  the  wholesale  warehouses  at  Cristobal,  was  placed 
under  the  control  of  the  depot  commissary,  upon  whom  devolves  the 
responsibility  for  the  proper  upkeep  of  stock.  The  various  line  com- 
missaries were  placea  for  purpose  of  administration  and  discipline 
under  the  various  district  quartermasters,  with  the  exception  ot  the 
terminal  commissaries — Cristobal,  Camp  Bierd,  Balboa,  and  La 
Boca — which  were  handled  as  separate  units. 

On  account  of  the  approaching  removal  of  the  general  offices  to 
Balboa,  a  temporary  organization  was  effected  by  wnich  the  assistant 
chief  quartermaster  remained  at  Cristobal  in  charge  of  the  pur- 
chasing and  with  supervision  over  the  depot  commissary,  while  the 
inspector  of  commissaries  was  transferred  to  Culebra,  ana  the  various 
line  storekeepers  report  through  the  district  quartermasters  to  the 
chief  quartermaster.  Ultimately  the  supervision  of  all  commissary 
matters  will  be  transferred  to  the  main  offices  at  Balboa. 

Especial  attention  has  been  given  to  the  foreign  purchases  which 
have  neretofore  been  handled  on  the  Isthmus.  The  bulk  of  foreign 
purchases  were  handled  through  agents  in  Hamburg  and  London. 
Efforts  have  been  made  to  buy  direct  from  the  manufacturers  and 
these  efforts  have  met  with  unexpected  success.  By  direct  purchase 
$15,000  per  aimum  is  saved  on  one  commodity  alone. 

For  some  time  no  definite  written  guide  had  existed  for  the  pricing 
of  commodities  in  the  commissaries.    Fixed  surcharges   are   now 
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placed  on  the  yarious  classes  of  commodities  and  these  prices  can  not 
oe  changed,  except  by  direction  of  the  chief  quartermaster. 

As  beef  had  been  selling  below  cost  f.  o.  b.  docks  Colon,  the  price 
was  raised  and  the  price  on  other  commodities  lowered. 

Attempt  was  made  to  reform  the  selling  method  in  vogue  in  the 
yarious  Ime  conmiissaries.  Special  attempts  were  made  to  improve 
the  service,  requests  for  comments  and  suggestions  being  sent  out  to 
patrons.  A  number  of  helpfxil  and  practical  suggestions  were  re- 
ceived from  patrons.  It  is  believed  that  a  marked  miprovement  has 
been  made  in  this  regard. 

A  large  wholesale  warehouse  is  in  course  of  construction  at  Cris- 
tobal, when  this  warehouse  is  completed  the  plaats  and  wholesale 
warehouse  of  the  commissary  branch  will  be  concentrated,  and  it  is 
anticipated  that  better  service  and  decreased  costs  will  result. 

A  new  concrete  commissary  was  completed  at  Ancon  and  opened 
for  biisiness  on  June  15,  1914. 

In  the  past  the  greatest  aid  to  commissary  operations  has  been  in 
the  immense  volmne  of  business  transacted,  which  has  enabled  us  to 
buy  at  comparatively  low  prices  and  to  sell  with  relatively  little 
expense.  Whether  tne  busmess  to  be  done  with  ships  nassing 
through  the  canal  and  with  the  various  departments  of  tne  Govern- 
ment, such  as  the  Army  and  Navy,  will  make  up  for  the  decrease  in 
business  from  individual  employees  is  a  question.  It  is  believed 
that  we  ought  to  rigidly  adhere  to  the  policy  of  supplying  all  depart- 
ments of  the  Government  from  the  canal  organization. 

However,  in  the  face  of  decreased  business,  we  have  been  able  to 
cut  costs  correspondingly. 

The  financial  operations  of  the  commissary  branch  wiU  be  em- 
bodied in  the  report  of  the  Panama  Railroad. 

Respectfully  submitted. 

R.  E.  Wood, 
Chief  Qnartermasier, 

Col.  Geobob  W.  Goethals,  United  States  Army, 

Governor,  Panama  Canals  Balboa  Heighia,  Canal  Zone. 
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EzHiBrr  2,^Force  report  by  numthi,  jUeal  year  191S-14,  vnduding  eovUraetore*  farces. 


Y«r  and  month. 


1913. 

July 

August 

Soptflmber 

Oetobff 

Nov«inb«r 

Deocmber 

1914. 

January , 

February 

March 

4^:::::::::::;:::::::: 

June , 


The  Panama 
CanaL 


Gold. 


4,178 
4,087 
3,786 
3,685 
3,606 
3,744 


3,044 
3,008 
8,527 
4,005 
3,901 
3,790 


Sflyer. 


29,657 
30,018 
28,480 
26,032 
24,502 
23,209 


28,824 
22,900 
21,844 
23,386 
22,349 
21,409 


Panama 
B.  R.  Co. 


Qo.d. 


779 
758 
738 
717 
723 
728 


752 
713 
670 
424 
448 
442 


Silver. 


4,497 
4,199 
4,526 
4,344 
4,834 
4,467 


4,760 
4,006 

4,  CHnl 

3,838 
4,323 
3,901 


ContmctocB' 
forcet. 


Gold. 


540 
524 
433 
822 
257 
81 


78 
66 
14 
28 
17 
25 


811yer. 


2,820 
2,300 
1,840 
1,326 
866 
334 


271 
100 
20 
13 
12 
16 


Grand 
total. 


42,484 
42,885 
30, 8U 
36,436 
34,067 
82,563 


83,610 
81,801 
30,074 
81.604 
31,060 
20,673 


Exhibit  Z,-~Exgh  and  low  force  records,  Decembery  1906,  to  June  SO,  1914, 


Year  and  month. 


Daoffnber. 


October. 
January. 


1906. 
1907. 


April 
Norei 


1906. 


0T«nber. 


Octob«. 

January. 


1009. 


Ifvdt.... 
Daoffnber. 


1910. 


DaoMttber. 
JUDi. 


1911. 


January. 
Amnat.. 


1912. 


1913. 


1914. 


The  Panama  Canal. 


Gold. 


8,881 


4,992 
4,083 


4,950 
4,161 


4,876 
4,205 


4,553 
4^705 


4,430 
4,283 


4,332 

4,122 


4,087 
8,744 


8,044 
8,790 


Silver. 


15,604 


20,836 
16^087 


21,168 
19,808 


23,411 
20,583 


26,284 
24,383 


26,430 
21,706 


26,818 
24,880 


80,018 
28,200 


28,881 
21, 


Total. 


10,485 


25,828 
21,030 


26,118 
23,064 


27,787 
24,878 


80,837 
20,006 


20,880 
26^067 


80^180 
28,062 


85,006 
26^068 


27,768 
26^280 


Panama 
R.  R. 


Gold  and 
silver. 


4,416 


6^130 
4,706 


7,052 
6,863 


7,618 
6^80i 


7, 
6^044 


7,967 
6^603 


8^034 
5,866 


4»967 
8k  196 


6^803 
4,348 


Total 

Panama 

Canal  and 

Panama 

R.R. 


28,901 


31,967 
26,816 


88,170 
20,837 


85,406 
81,271 


88»e76 
36^142 


87,836 
82,600 


88,174 
8^887 


83^148 


88»»0 
3^«83 


Note.— PIgurM  do  not  fciehida  contractors'  fonm.   II  taken  into  oonaideratloiL  tha  £r«*teBt  wotkhm 
lona  aver  reported  WM  41^781^  colte.  3^  1913. 
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Exhibit  4. — Contrad  laboren  brought  to  the  Utthmui  by  the  hthmian  Canal  Commiuum. 


Country. 

1004 

1006 

1006 

1007 

1006 

1009 

1010 

1011 

1912 

1013 

TotaL 

Spfttn 

1,174 
600 
000 

5,203 

1,831 

8,208 
500 

Cuba 

Italy 

1,032 
1,101 

1,041 
1,101 

OrMoa 

Franca. 

19 
14 

10 

ArmmJa.  ...      ^ 

•""""' 

14 

Total  Europeans... 

2,616 

7,426 

1,831 

* 

11,873 

Fortnp^  Tsland 

861 
6,510 

361 

Barbados 

404 

3,019 

8,242 
2,039 
2,224 

2,592 

3,605 

528 

19,900 

2,053 

5,542 

47 

OnadelouDt. 

14 

Martlnlqua 

2,733 
47 

586 

Jan^alfflT.  .X ... 

Trinidad 

1,079 

23 

933 

205 

143 

1.427 

Curacao 

23 

Bt.  Kitts 

9 
55 

296 
93 

832 

042 

8t.  Lucia 

55 

St.  Vincent 

296 

Granada 

93 

British  Oniana 

832 

Total  West  Indians. 

401 

6,799 

0,401 

7,605 

2.592 

3.605 

205 

942 

528 

31.071 

Costa  Rica 

244 

1,077 

834 

244 

Colombia 

416 
10 
09 

1,408 
357 

Panaina 

13 

Not  classified 

60 

Grand  total 

404 

7,454 

12,602 

14,944 

4,423 

3,605 

205 

942 

528 

45,107 
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Exhibit  ^.--Oecupanu  of  Panama  Canal  and  Panama  Railroad  qwxrten  June  SO,  19U. 


OoM. 

Europeans. 

West  Indians. 

To. 
tal. 

Place. 

Men. 

Wo- 
men. 

Chil- 
dren. 

Men. 

Wo. 
men. 

Chil- 
dren. 

M«a. 

Wo- 
men. 

Chfl- 
dren. 

Balboa 

560 

80O 
779 
191 
275 
551 
866 
899 
11 

88 

325 

»1 

106 

65 

816 
178 

365 

81 
267 
243 
116 

83 
306 
173 
898 

408 

15 

23 

1,561 
644 

701 
193 
318 
657 
422 
1,404 
296 

433 
89 
39 

623 
4 

87 

8,587 

2,079 

2,222 

677 

Ancop  * 

Ooroxais  .                              .      .         » 

222 
71 

124 
67 

245 

186 

Pedro  Miguel 

Pa^aUw 

6 

30 

6 

18 
47 
16 

92 
301 

87 
150 

151 

406 

47 

356 

1,132 
2,683 
1,484 
3,767 
307 

Colebra* 

Oahin  ..............  r .  - .    

Cristobal « 

Toro  Point 

Total 

4,432 

1,589 

1,617 

1,318 

56 

104 

6,196 

1,100 

1,526 

17,938 

1  Includes  Sabanas  police  station,  Taboga  Island,  Naos  Island,  Culebra  Island,  and  Palo  Seoo. 

*  Includes  Mlraflores. 

t  Includes  Empire,  Las  Cascades,  and  Bas  Obispo. 

4  Includes  Colon  Beach  and  Colon  Hospital. 

Gold  force  of  oontractors,  included  above,  30  bachelors. 

EXHIBIT  7. — Applications  for  married  quarters  on  file  June  30,  1914. 


Btations. 


List  No.  1. 


List  No  2. 


Aneoo 

Ancoo  Hospital. 

Corosal 

Paraiso 

Oatun 

CMstobal 


88    (71) 


457    (190) 
9 


23    (23) 

'i 


Total. 


112    (94) 


1,076    (353) 


Non.— The  figures  In  parenthesis  show  the  nnmber  of  applicants  already  occupying  regular  or  nonhoase- 
keeping  family  quarters  at  stations  other  than  those  at  which  applications  are  med. 

Exhibit  8. — Animals  in  corrals  June  SO,  1914* 


SUtions. 

American 
horses. 

Native 
ponies. 

Mules. 

Police 
ponies. 

Private 

Total. 

Aneon 

28 
1 
1 

10 
2 

17 

9 

247 
17 
84 
48 
26 

«78 

12 
1 
5 
6 
4 

22 
9 
7 

16 

818 

28 

Paraiso 

2 

4 

49 

Culebra .,  r  r .  ^  r ..,,».-,-,-  r 

84 

82 

Crtetobal 

1 

7 

108 

Total 

50 

16 

450 

28 

61 

614 

»I]icludai7Pi 


B.  B.  (oommintfy)  mnlei. 
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Exhibit  9. — Number  ofbuildingi  on  the  Canal  Zone  June  SO,  1914. 


Panama 
CanaL 

Frenoh. 

PfLTianW 

Prtrata. 

svt     A.     m 

R.B. 

Total. 

Alhi^uela 

2 

259 

270 

58 

23 

2 
88 

1 
92 
36 

4 

Aocon 

2 
6 

4 

290 

Balboft 4 

277 

Bm  Obispo 

164 

Carap"E.  8.  Otis" 

9 

68 

Colon  Beach 

45 

45 

Coloo  HosDltal 

37 
123 
170 

1 

151 

9 

10 
82 
93 

47 

Corocal 

155 

Crl9toNU..x 

62 

315 

Craces 

1 

Culebra 

40 

1 

192 

Culfbra  Island 

9 

Dar  ten 

6 
2 

6 

EmDlra 

160 

3 

180 

70 
2 
7 
2 
1 
7 
2 

16 

1 

100 

79 

43 
5 

60 
1 

100 

262 

Flamenco  Island rT.^T..,.T...r..... 

3 

Ofttun 

4 

1 

185 

Las  Caacadas 

51 

121 

TiAll    RahftnAA r r r^-rr-wr r... 

2 

7 

If  Iraflores 

5 

7 

3 

4 

N  MM  Island 

7 

2 

1 

5 

Palo  Seco 

16 

1 

49 
11 

2 

Paraiso 

149 

Pedro  MIeuel 

90 

Porto  Bello 

43 

4 

9 

Trirn  Point. 

60 

Vl£la 

1 

*  Hfc*** •••••••••••••• •••*•••• 

1,832 

567 

117 

19 

2,535 

Exhibit  lO.'-New  frame  eonetnietion,  fieoal  year  1913-14. 


Dapartmant  or  dhrision. 

New  structures. 

Additions. 

Total 

Number. 

Cost. 

Number. 

CO*. 

Number. 

Cost 

QDartermaster's    department 
and  general  use 

5 
8 
2 
2 
1 
1 

815,807.10 
6,510.39 
2,510.55 
1,771.38 
2,422.48 
726.06 

1 

$1,187.60 

816.994.60 

First  atvislon 

6,510.39 
2,5ia55 
1,771.38 
6,15a  48 
2,24L17 
46.10 

fierand  division 

Dredeinc  dtvlslon 

Commissary  department 

Subsistence  department 

Division  of  clubs 

2 
2 

1 
1 
1 

8,728.00 
1,515.11 
46.10 
8,179.68 
1,036.26 

Canal  Zone  Kovemment  

8,179.68 

1,096.26 

997.84 

Terminals 

If  nnioinal  enelneeHnff. ........ 

1 
2 

997.34 
378.96 

flanltarr  denartment. .....  ^ .. . 

378.96 

Total 

22 

81,124.26 

8 

10,692.65 

80 

41,816.91 

Pedro  MlKQel  commissary,  ao- 
oount  No.  401 

1 

8,612.22 

• 

1 

8,61X22 

Grand  total 

23 

89,736.48 

8 

10,692.65 

81 

60,429.13 
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Repair  work,  qoartermaater's  department 1110,872.31 

Repair  work,  sanitary  department,  department  of  civil  adminifltration, 

and  other  diviaions 28,154.82 

Total , 139, 026.  »3 

SUMMARY. 

22  new  buildings 31,124.26 

8  additions  to  buildings 10, 692. 55 

1  building  for  account  No.  401 8,612.22 

153  buildings  erected  from  152  which  were  demolished 284, 769. 02 

30  buildings  erected  from  scrap  material 8, 381. 68 

Repairs  and  maintenance  of  buildings 139, 026. 93 

22  buildings  demolished  and  in  course  of  reconstruction  June  30, 1914 23, 541. 61 

Total 506,148.27 

Exhibit  11. — Buildings  sold  and  demolished,  fiscal  year  IBIS-H* 


Stations. 


Bofldings  sold. 


Number. 


Amount 
received. 


Bnfld. 

inRsde- 

moUshed. 


Total 

sold  and 

demol- 

iBbed. 


Ancon 

Balboa 

Ifiraflores.... 

Paralso 

Pedro  Micuel. 
Gartairanfta.. 

Culebra 

Empire 

LasCascadas. 
Mandinso — 
Bas  Obispo.. 

Oamboa 

OoTKona 

Oatun 

OriMobal 


1 

7 


S115.00 
427.25 


7 
1 
2 


siaoo 

85.00 

06a  00 


500.00 

aaoo 


Total. 


1 

81 

1 

4 

107 


eaoo 

4,881.51 

85.00 

715.00 

7,643.76 


21 
8 
2 


10 
1 


17 
*i7 

'is 

ISO 


2 
1 

28 
8 
9 
1 

13 
1 
1 
1 

17 

1 

148 

1 

17 

2tt 


i 

mtmuimm  m  t 

3S8   StiS&aSt:    3 

i 
1 

^§    i  km  i 

in  i    i  iiSSa  1 
sgi     i*-^  1 

t 
i    ' 

S6i  <S-^  i       i 
M--        si      1 

igs   jisa*^   ill     ii 

M'illi    i  ^ 

fiifi  \i 

ssscstjass  ; — n i — 

iSi^-'itiiil      ii        i 

muM  \i 
lis  sii  ill 

Ssg  II  i^     i  g 
58=        i«     i  J- 

83  •Kiix'  iii        i    i 

S**      i  i«      i   i 

i»l  11  1 1 

ir  -■  i»-  i  s 

sa«*«'  il    iii    i  i 

^^1  i  i  :^    ]i 
ii--    i is    is 

igs-isgigg i ; i  iii    i 
m--''^^--  iii  iii    i 

ggg  im   i « 

R 

i 

i 
I          1 
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Exhibit  13.— .FV^e^^^  tUUemerUf  JUeal  year  191S-14. 


Steamehtp  lines. 

Num- 
ber of 
steam- 
ers. 

General 

wei^{, 
pounds. 

Lumber, 
feetb.m. 

Ties. 

Piling, 

Total  weight. 

Pieces. 

Feetb.m 

Pounds. 

Tons. 

76 

6 

11 
18 

101 

114 

8 
60 
63 
16 
18 

6 

1217,172,000 

460,581 

300,105 
1,226,881 

81,740,661 

27,823,248 

28,412 

6,175,546 

183,023,965 

1,204,041 

202,143 

8,505,026 

86,107 

217,616,428 

460,681 

05,767,281 
1,226,881 

31,740,661 

61,067,840 

20,412 
6,175,546 
120,787,045 
8,038,541 
2,178,006 
6,028,174 

108,758 
235 

Rqjal     ICaU     Steam 
Packet  Co 

Atlantic     A     Pacific 
Steamship  Co 

Leyland  Lme 

United  Fruit  Co.  (New 
York) 

23,773,616 

1,615 

03,279 

8,215 

47,884 
613 

15,870 

25,620 

15 

United  Fruit  Co.  (New 
Orleans) 

United  Fruit  0>.  (Bos- 
ton)  

6,263,135 

10,066 

645,388 

5,900 

Hamburg- A  merlcan. . . . 

Tramps,  A  tlantic 

Tramps,  Pacifio 

3.088 

6,601,088 
436,123 
493,088 
608,287 

54,815 

2,524,902 

10,124 
550 

60,304 
1,510 
1.060 

Seeberg  Steamship  Line 

506 

8,014 

Total 

480 

Q73,062,528 

37,852,245 

65,896 

3,163,560 

20,304 

536,015,785 

268,008 

1  Includes  183^073.200  pounds  of  cement,  equal  to  457.683  barrels. 

*  Includes  40.030.000  pounds  of  cement,  equal  to  100.075  barrels. 

*  Includes  223,103,200  pounds  of  cement,  equal  to  55/ ,758  barrels. 

Non.— The  total  weight  of  536,015,785  pounds  glTsn  aboYS  does  not  tnolode  the  weight  of  pHlng.    Weight 
ofpiling,  approximately,  18,500  net  tons. 

Exhibit  14. — Important  items  due  on  United  States  requisitions,  June  30, 1914 > 


Articles. 


Bascule  Bridge  over  French  Canal 

Caisson,  lock  entrance,  floating 

Gable,  Trans- Isthmian  Line 

Colliers,  coal  carr>'taig 

Compressor  eauipment,  air,  Balboa  shops 

Cranes,  electric  floating  (partially  delivered) 

Locomotives,  electric  tow  taig 

Lumber feetb.  m. 

Marble  for  Balboa  Dry  Dock 

Movable  metal  louvers  for  Balboa  shop  buildings 

Material  foroil-bandling  plants,  A  tlantic  and  Faciflo 

Plants,  coal  handling,  material  for 

Steel: 

Forms  for  Balboa  and  Cristobal  coaling  plants  (estimated) 

Cylinders,  Pier  No.  7,01stobal 

Quay  walls.  Balboa  terminal  docks 

Pipe  Ihie,  OamDoa  to  Miraflorss,  material  for  (estimated). 
Piling. 


Ties,  cross 

Tugs 

Vaults,  steel,  for  administration  buUding. 


.pi. 


Quantity. 


2 

10 

15,473,296 


2 


5,320 

15,000 

2 

3 


Value. 


855, 

334, 
474, 
1,875, 
47, 
837, 
248. 

22. 

64. 

60, 

1,833, 


674.00 
611.20 
338.82 
000.00 
105.50 

soaoo 

748w00 
075.60 
895.20 

5oaoo 
ooaoo 

128.00 


86.000.00 
73.777.33 
58.80a00 
250,000.00 
146,528w50 
15.394.00 

304.  ooaoo 

16,085.00 


Exhibit  15. — ImportarU  items  of  material  purchased  from  injcepiion  ofcaruU  vx)rh,  1904 

to  June  30, 1914. 


Articles. 


Quantity. 


Value. 


Barges 

Boats,  tugs,  including  two  not  yet  received 

Brick,  buUaing,  fire,  and  pavixig 

Gableways 

Cars 

Cement. barrels. 

Compressors,  air 


Electric  floating  (not  yet  received,  8423,750  each). 

Dredges 

Drills,  rock 

~rlven,pile 


7 

4,181 

6,355,068 

28 

111 

2 

16 

725 

6 


81,458, 83a  00 

870,734.00 

353,823.84 

865,4)SagO 

4,655,355.70 

6,393,187.04 

125,504.77 

834,644.81 

847,50a00 

2,800,120.00 

288,376^00 

40,966.00 
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Exhibit  Ib.^Importcmt  items  of  material  purdiaaedfrom  incepUan  of  canal  toorl,  1904 

to  June  SO,  1914 — Continued. 


Artidflf. 


Quantity. 


Valuo. 


EzpkMfves: 

Dynamite pounds.. 

Other  blasting  snpnlies 

Forage  and  corral  supplies. 


59,560,989 


Furniture: 

Married  quarters. .. 
Bachelor  quarters. . 
Hospital  quarters. . 
Laborers'  quarters. 


Lire  stock: 
Horses. 
Mules.. 
Cows... 


Locomotives: 

Steam. 

Electric  towiii.: 

Lumber feetb.  m. 

Material  for  locks 

Piling pieces. 

Plants: 

Qatun  hydroelectric  station,  building  and  equipment 


189 

21 
268,774,799 


173,507 


Power  (3). 

Material  handling  (3)... 

Rock  crusher  (4) 

Filtration  (6) 

Pumping  (3) 

BoUer(2) 

Hydraulic  dredging  (1). 
Steel  foundry  (1) 


RaHs,  steel 

Roofing,  corrugated  iron 

Screen  uig,  wire 

Shovels,  steam 

Spreaders,  earth 

Ties,  cross  and  switch . . . 
Unloaders 


63,229 


102 

26 

2,906.7«7 

29 


17,128,716.46 
668,02L13 
909,275.60 


271,025.74 

147,143.60 

76,666.65 

208,809.00 


703,644.89 


39,212L50 
131,939.44 

io,6saoo 


181,80L04 


1,942,502.00 

274,932.00 

6,096,892.84 

14,315,394.65 

2,285.768.06 


866.657.43 
366.523.97 
680.35&60 
200.164.68 
168.754.11 
61.513.78 
114,961.00 
192.868.00 
458,83L89 


2,619,63X91 


1,979,901.45 
613.518.50 
430,6Ta9« 

1,094.879.96 
139,687.00 

1,979.811.06 
158,899.00 


Exhibit  16.— /mportont  ttemi  of  material  received,  July  1,  1913,  to  June  SO,  1914. 


ArtickB. 


Quantity. 


Value. 


Administration  building,  not  Including  steel  or  lumber 

Balboa  Dry  Dock,  Including  gate  leaves  and  miter  forcing  machinery 

Balboa  shops: 

Construction  material,  not  indadlng  steel  and  Inmber 

Equipment  only 

Balboa  terminals,  not  including  steel  and  piling 

Balboa  town  site 

Barges,  Including  cost  of  dellverv  and  supplies  ordered  for  them 

Boats  and  launches,  other  than  bargee  and  dredgea. 

Cement barrels. 

Colon  breakwater,  not  Inehidlng  piling 

Colon  waterworks 

Cristobal  coaling  plant,  not  including  steel  or  pUlog 

Dredges  Oamboa  and  Paraiso,  indadlng  towing,  eto 

Duct  line,  trans-Isthmian 

Dynamite pounds.. 

Other  blasttaig  supplies 

Fortiflcat Ions,  not  mcludlng  steel  and  lumber 

Forage  and  oofial  supplies 

Foundry  supplies 

Grader  equipment 

Gold  U  111  sluicing  plant 

Hotel  Washington,  equlpnwPt  and  decoration 

Lnmbsr feetb.  m. 


6 
tt7,'758' 


3,340,000 


87,863,346 


1119. 80S.  96 
119,444.70 

286, 390. 81 

189.499164 
41,245.43 
37.883.61 

410,096.28 
47.913.17 

613.137.86 
33.366.48 
16.345.16 
36.S4a66 

673.287.40 
66.071.40 

886.483.00 
7.48QL06 

173,349.61 

135,833.66 
46,719.78 
18,015.13 
18,503.00 
16,008.88 
1,046,883.88 
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Exhibit  16.— JmportofU  itemi  of  maUrial  reetivedf  Jutiy  1, 191S,  to  June  SO,  1914^— 

Continued. 


ArtSctas. 


Material  for  locks  and  look  work: 

Apparatus  for  control  of  alllocks 

Auxiliary  electrical  equipment  for  Oatun  bydroelectrio  station 

Gable •- 

Control  houses,  not  Inohiding  structural  steel 

Energenoy  ^fi'**^ 

Frames  and  covers  for  decking  of  lock  walls 

ICachineiT  for  upper  guard  valves 

ICaterial  for  Cham  fenders  for  all  locks 

Motors,  centrifugal  pumps,  etc 

Locomotives,  electric  towing  (31) 

Plant  and  material,  exclusive  of  electrical  material^  Oatun  hydroelectric 

station 

Spare  parts  for  mitre  gate  moving  machines 

Tiansiormer  room  equipoMnt  for  all  locks 

Miscellaneons  material  ibr  all  looks 


Material  for  lifting  and  haoying  the  canal 

Munidpal  en^nesfmg,  not  including  Colon  and  Panama  waterworks 

Oils  and  greosse 

Permansit  quarters  for  employees,  not  including  sted,  lumber,  or  cement 


Piling. 

Panama  waterworks,  not  including  structural  steel. 

Steel: 

Flat,  round,  square,  tod,  etc 

Reinforcing 


pieces. 


Bteel,  structural: 

Administration  building,  balance  erected  during  fiscal  year. 

Balboa  shop  buildings,  mdudes  erection 

Balboa  tenninals 

Control  houses,  locks 

Cristobal  coaling  plant 

Cristobal  terminal  docks 

All  locks. 

Panama  waterworks 


Oamboa  bridge 

SabstatiODs,  mdudes  partial  erection. 


BnbstatiODs,  not  induding  stmctnial  sted  or  equipment, 
Transmlsslan  line  material 


Quantity. 


20,394 


Value. 


|94,QM.81 
33,722.05 

100,032L52 
7,878.18 

287,813.99 

466l87 

18,581. 9« 

482,aoa88 
49,73&00 

277,8801 78 

25,271.82 

1,936l33 

15,478.80 

68,073.24 


1,632,99b.  22 

41,544.49 

40,843.21 

115,436.36 

90,639.35 

423, 480. 2S 

219,777.53 

130,566l62 
219,806.60 


2,126.99 
49,116.80 
50,598.30 
18,671.88 
60,680.06 
87,838.11 

9,147.78 
11,315.07 

9,036.51 
139,706.96 


423,160.55 

54,973.94 

732,229.15 


Exhibit  17. — CUusifieatum  of  material  in  stock  at  atorehouaes  June  SO,  1914* 


Class 

nam- 

ber. 


Description. 


Amount. 


lA 

IB 

2 

3 

4 

4A 

5 

5A 

IB 

5C 

6D 

5E 

6 

7A 

7B 

7C 

8A 

8B 

8C 

8D 

8£ 

9A 

9B 

9C 

9D 

lOA 

lOB 

IOC 


New  York  air  brake  material 

Westinghouse  air  brake  material 

Mechaxucal  appliances  for  locomotives  and  boller5 

Locomotive  repair  parts 

Car  repair  parts 

WhedsTdl  kinds 

Equipment  parts 

Lidgorwood  unloader  repair  parts 

Spreader  repair  parts 

Pile  driver  repair  parts 

Track  shifter  repair  parts 

Motor  car  repair  parts 

Steam  shovel  repair  parts 

Locomotive  crane  parts 

Cantilever  and  Brown  hoist  part  

Handling  plant  parts 

Rock  chaxmder  repair  parts 

WeU  drill  repair  parts 

Rode  drill  repair  parts 

Drill  sharpener  r^Mdr  parts 

Mowfaiff  machine  repair  parts 

Power  driven  shop  machines  and  part  

Pneumatic  and  electric  hand  toob 

Hand  tools. 

Surveying  instruments 

Tug  boat  repair  parts 

Suction  dredge  repair  parts 

Ladder  dredge  repair  parts 


812,389.58 

85,925.49 

96^587.00 

74.180.41 

908,851.85 

81.66 

2,757.98 

11,649.66 

8,228.86 

1,818.83 

220.88 

10,460.78 

372,123.52 

24,885.75 

9,771.64 

46,960.98 

8,248.66 

28,965.78 

23»706.S3 

554.73 

1,004.36 

96,668.67 

18,160.41 

68.474.83 

8,313.39 

18,489.00 

131,470.44 

103,547.67 
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Exhibit  17. — Clamfleation  ofmaUrial  in  itoek  at  itordumm  Jun4  SO^  iPl'f— Gontmued. 


ClMi 

num- 


DMcription. 


JuOomita 


lOD 
10  E 
10  F 

10  O 

11  A 
11  B 

lie 

11  D 

12  A 
12B 
12  C 

13 

14  A 

14  B 

14C 

15 

16 

17 

UA 

18  B 

18C 

10 

20 

21 

22 

23 

24 

25 

20 

27 

28 

20 

20A 

20B 

80 

82A 

83B 


Dipper  dradK*  rtMlr  parts 

Clapet  repair  parti 

Barn  repair  parts. 

Marme  hardware  end  equipment 

Electric  ligbtinr  material  lor  buHdings,  etc 

Electric  material  for  looomotireB 

Electric  material  for  power  plants 

Telephone,  telegraph,  and  signal  material 

Dynamite  and  powder 

Caps  and  fuses 

Blasting  batteries,  galvanometers,  and  repair  parts 

Foundry  supplies 

Iron  castings 

Steel  cestings 

Brass  castings 

Stationery  and  printing  equipment 

Hotel  equipment  and  supplies 

Conal  equipment  and  supplies 

Track  material,  rail,  frogs,  eto 

Track  fostenings... 

Track  tools 

Building  material 

Lumber,  piling,  and  ties 

Steel  and  iron 

Pipe,  all  kinds,  exoept  brass,  oopper,  cast  iron,  water,  and  sewer 

Phimbera  supplies  and  pipe  fltungs 

Metals,  brass  and  copper  pipa 

Bolts,  nuts,  rlreta,  elo. 

Hardwaro 

Rubber  and  leather  goods 

Cleansing  material,  paints,  oils,  drugs,  etc 

Empty  oil  drums 

Lubricants  and  containers 

niuminants,  compounds,  waste,  ete 

Fuel 

Scrap,  copper,  brass,  ite 

Scrap,  alliinasnotlnchidedin82  A 

TotaL 

Balboa  dry  dock  material 

Lock  gate  parts 


171,838.04 

2,70L96 

14,700.37 

7,438.83 

06,683.04 

084.13 

103,503.08 

33^782. 86 

60,468.07 

8,212.40 

1,277.78 

67,070.77 

67,103.62 

18,222.46 

40,444.07 

60,636.03 

48,064.38 

10»i04.86 

12,060.88 

82,672.11 

22,790.23 

31,620.10 

112,082.10 

8n,4S2.10 

112,028.84 

886,643.10 

88,107.06 

00,716.80 

137,70LOO 

310,062.00 

137,034.70 

106.63 

36,108.07 

81,308.34 

10,066.10 

8,678.68 

17,660.45 


3^873,804.40 

106,806.80 
4,  OIL  10 


Exhibit  IS,— Value  o/ttock  on  hand  at  ttorehouiei  Jufu  SO,  1914. 

Mount  Hope $2,069,342.91 

Gatun 35,911.29 

Empire 283,304.81 

Paiaioo 325,076.69 

CoroMil 114,616.12 

Ancon ^ 8,044.71 

Balboa 1,161,284.98 

Total 3,987,48L61 

Exhibit  Id.—RoUing  itock,  July  1, 1914- 


Steal  flat  ears 

Lidgerwood  flat  ears 

13-yard  Oliver  dump  carsi. . . 
12-yard  West#m  dump  ears. 
i8-yard  Oliver  dump  ears. . . 
10>yard  Western  dump  ean. 

Goodwin  dump  ean 

Incoldsby  dump  ean 

King  Lawson  dump  ear 


For 

salf. 

For 

nleao 
ioap. 

pen  or 
wroek- 

•d. 

Sold. 

Ra- 

InQM. 

T&UL 

3 

184 

U 

6 
3 
0 

1 

>16 

66 

1 
21 

480 

1,460 
304 
304 
286 
380 

800 

a 

m 

181 

84 

7 
30 

• ... •••• 

1,060 
060 
080 

13 

800 

68 

300 

13 

IS 

1 

1 . 

U 

1 

la 

:::;::::i::::::::i:::::::: 

1 

68399''— 14 ^20 


B.B. 
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Exhibit  19. — RoJUng  itoek,  July  1, 1914 — Continued. 


For 
■ale. 

Per 

■ale  as 
iOFap. 

Scrap- 
ped or 
wreck- 
ed. 

Sold. 

Re- 
■arve. 

Inosa. 

Total. 

8 

94 
18 
S3 

8 

99 

1 

97 

lOldaiB 

94 

901  elass ^.»uxa.xx....xu..  ...... 

9 

1 

78 
7 
2 
9 
9 
6 

10 
6 

100 

lOlelMs 

40 

401  class 

26 

1 
1 

i 

6 

461  class 

>4 

8 

ii' 

99 

101  class 

9 

43 

601  class X...  .... 

90 

701   CliVfS X  a.  .  X  .  X  .  X  X          XX      X  X  .  X  .  X  . 

16 

21 

12 

10 

2 

4 
8 

68 

801  elass  (a^tnch) 

6 

98 

871  class  ( 43-tnoli) 

10 

Daeauvllla 

2 
6 
8 

1 

2 

1 
14* 

4 

9 

Klflctrk  (?W-hinh) .    .  x .  x 

12 

Cranm, railroad .. 

61 

88 

Staam  shovels: 

Thsw  No.  21 

1 

20  Marion 

1 
7 
8 
7 
.1 
6 

1 

aoifarloa 

7 

•1  Marion 

6 

3 

21 

10 

12 

1 

4 

10 
1 

45 
65 
38 

2 

6 

16 

46  BucTTOS 

10 

70  Bueyrus 

1 
1 

1 
1 

2 
6 

9 

5 
14 

8 
10 
16 

6 

86 

06  Bueyrus 

82 

Spreaders 

26 

I^k  shifters .' 

1 
9 

1 
1 

10 

Pfle  drivers 

1 
4 

94 

Unloadsn..... 

80 

Motorcars .x 

8 

Auiomatle  railway  cars  (24-inch) 

46 

80-lneh  eaufe  flats 

2 

14 

4 

81 

8Wnch  rature  dunm 

49 

42-lneh  gauge  flats 

20 
67 

90 

42>inoh  iauie  dumm ' 

18 

76 

Total 

761 

162 

307 

237 

46 

8,558 

6,071 

1  Panama  R.  R. 


Exhibit  20. — ImportarU  iteTns  of  equipment  told. 


Articles. 


Gars: 

Dnmp,  12-yard,  6-foot  gange 

Damp,  narrow  gauge,  42  inches 

Flat,  steel,  5-foot  gauge 

Cranes,  5-foot  gauge 

Crushers,  rock 

Drills,  star  weU 

Driver,  pile,  5-foot  gauge 

Floating  equipment: 

BargesNo.  18,  No.  25,  and  "Walter  Reed". 

ClapetNo.  5 

Dredge  Mole 

Launch  "La  Zona."  hull  only 

Tugboat  "Exotic'* 

Locomotives,  narrow  gauge 

Machines,  shop: 

Blower 

Boring 

Countersinking 

Cutters,  bolt 

Wheel,  emery 

Fan,  blast 

Qrinders 

Bammers,  power 

Lathes 

Tipe  cutting 

Planer 

Presses,  drill  and  wheel 

Punch  and  shear 

Road 

Roll,  bending 

Shaper 

Saws 

Threading 

Shovels,  steam,  6-foot  gauge 

Unloaders.  5-root  gauge 


Total. 


Quantity 


66 

41 


25 


Sale  price. 


833,066.00 

3,280100 

625w00 

o,3oaoo 

14, 85a  00 
2,800.00 

8oaoo 

850.00 

loaoo 

2,5001 00 

127.50 

1,35a  00 

18, 24a  00 

1Z50 
35a  00 

75.00 

2oaoo 
laoo 

4.00 

iiaoo 
8oaoo 
1,05a  00 
2a  00 
soaoo 
4oaoo 

216.00 

laoo 
laoo 

176.00 

109.60 

27.00 

31,876.00 

2,  soaoo 

122, 34a  50 
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Exhibit  21.— Pending  gala  of  important  items  of  equipment  June  SO,  1914, 


Articles. 


Can: 

Dump,  4*7ard  SO-lnoh  gaoge. 

Dump,  12-yard 

Dump,  Goodwin 

Cnne,No.48 


Total. 


Pending  sales  of  scrap  shipped  to  the  United  States. 


Exhibit  22.— Statement  of  rail  sold. 


Articles. 

Qoantltj. 

Articles. 

Quantity. 

■ 

Pounds. 

15,000 

13,000 

3,000 

42,500 

Rope 

Pounds. 
31,503 
40,500 
18,000 

Casting,  brass 

TuSes,  condenser,  brass 

CoDper.  heavy 

Wire,  copper 

CoDMr.sheet 

Gross  tons. 

Gross  tons. 

Central  Railway  of  Ecuador 

603 

770 

46 

76 

43 

United  Fruit  Co 

1,977 

900 

Chile  Erplorfttion  Co 

Venezuelan  Government 

R.  W.  Hebard  &Co 

Miscellaneous 

43 

Pnrlflc  Ateam  Navigation  Co. . 

Total 

3,758 
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APPENDIX  TO  APPENDIX  F. 

BEPOST  OF  THE  SESIDEFT  EVOnTEEB,  PEBMANEBT  BTTIIDIirO 
DIVISION,  STTPPL7  DEPABTKEHT,  SEPT.  IS  TO  JTTSE  30, 1914. 


Following  the  selection  of  the  town  site  at  Balboa  and  the  lajin^  of 
fotLndations  for  the  new  administration  building  by  the  fifth  division, 
as  stated  in  the  annual  report  for  1913,  the  work  of  completing  the 
design  and  construction  oi  the  permanent  buildings  was  transferred 
to  the  quartermaster's  department,  effective  August  1,  1913,  and 
placed  in  charge  of  Mr.  Frank  Holmes,  resident  engineer,  with  lb. 
Mario  J.  Schiavoni  as  architect.  Mr.  Schiavoni  resigneo.  effective 
December  6,  1913,  and  was  succeeded  by  Mr.  Samuel  M.  Hitt  as 
architect. 

As  the  work  progressed  it  was  divided  into  two  districts.  Mr. 
Frank  J.  Carew  was  appointed  superintendent  of  the  northern 
district  and  began  work  on  August  26,  1913.  He  was  later  trans- 
ferred to  the  southern  district  on  Mardi  1,  1914,  and  Mr.  Hugh  P. 
Oram  was  appointed  and  given  charge  of  the  northern  district  on 
that  date. 

Effective  December  1,  1913,  the  permanent  building  work  and  the 
work  of  reerection  and  maintenance  of  buildings  were  consolidated, 
and  Mr.  Charles  B.  Cook,  formerly  in  charge  of  reerection,  was 
appointed  as  assistant  to  the  resident  engineer. 

feuildings  under  construction  on  June  30,  1914: 

Northern  district: 

Hydroelectric  station,  Qmtun. 

Two  tranimiiiwion  line  subetationB^  Orifltobal  and  Gaton. 

Commiam^  warehouse,  Cristobal. 

Radio  station  buildings,  Colon  and  Darien. 
Southern  district: 

Administration  building,  Balboa. 

Two  transmission  line  substations,  Miraflores  and  Balboa. 

Permanent  quarters,  Balboa  (twenty-eight  4-family  and  nine  2-!amIIy  quartexs). 

Shops  office,  building  No.  28,  Balboa. 

Fire  station,  Balboa. 

Commissary  building,  Balboa. 

fichoolhouse,  Balboa. 

Radio  station,  Balboa. 

Commisaary  building,  Ancon. 

It  was  decided  to  construct  the  walls  and  partitions  of  the  perma- 
nent administration  building,  the  permanent  quarters,  the  shops 
oflFice  building,  and  the  substations  of  hollow  concrete  blocks  or  tue 
similar  in  form  to  the  clay  i)roduct  of  the  fireproofing  companies. 
To  accomplish  this  12  machines  were  purchased  from  Mr.  A.  A. 
Pauiy  under  his  patent  for  machines  to  manufacture  concrete  blocks 
by  steam  process. 

One  of  the  machines  produces  blocks  3  by  12  by  12  inches. 

Two  of  the  machines  produce  blocks  4  by  12  by  12  inches. 
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One  of  the  machineB  produces  blocks  6  by  12  by  12  inches. 

Four  of  the  machines  produce  blocks  8  by  12  by  12  inches. 

Two  of  the  machines  produce  blocks  8  by  16  by  12  inches. 

Two  of  the  machines  produce  blocks  12  by  18  by  12  inches. 

The  last  dimension,  or  height,  is  yariable  up  to  12  inches. 

These  machines  were  installed  in  a  reerected  section  of  the  Cocoli 
cement  shed-  at  Corozal,  and  beean  the  manufacture  of  blocks  on 
November  10,  1913.  Since  that  date  the  following  number  of  blocks 
have  been  manufactured  at  a  cost  for  labor  and  material  shown  in 
the  following  table.  The  labor  cost  is  an  average  of  $0,034  per  block, 
the  variation  shown  being  due  to  the  difference  m  amount  of  material 
required  for  the  resi>ective  sizes: 


SinofbloekB. 


NumlMr 

manufBo- 

tured. 


Cost  for 
labor  and 
material. 


SbylSbyMlnchM.. 
4byl2b7l2iiicfa68.. 
6b7l2b7l21iich68.. 
8b7l2b7l2liicbfl8.. 
8bTiebjl2liich68.. 
12  bjUbj  12  inches. 


86p622 
162^101 

00,067 
247,766 
106,191 

77,925 


10.057 
.060 
.073 
.068 
.098 
.119 


Total. 


709,672 


The  average  daily  force  employed  on  this  work  was  3  gold  and 
64  silver  men. 

ADIONISTBATION  BUILDIKG. 

The  plan  of  this  building  has  the  form  of  an  E,  the  main  building 
being  326  feet  8  inches  front  by  55  feet  8  inches  wide,  with  two 
wings  each  122  feet  7  inches  long  by  55  feet  8  inches  wide,  and  a 
center  wing  or  stair  hall  32  feet  6  inches  long  by  43  feet  wide,  all 
having  a  height  of  60  feet  above  the  first-floor  level,  with  a  basement 
covenng  the  entire  area  of  the  building,  the  floor  of  same  being 
9  feet  6  inches  below  the  first-floor  grade.  Foundations  have  been 
installed  in  the  southwest  comer  of  this  basement  for  two  seismo- 
graphs. 

The  building  is  constructed  as  follo\vB:  Mass  concrete  foundations 
resting  on  a  bed  of  decomposed  rhyolito,  steel  skeleton,  reinforced 
stone  concrete  floor  arches  4  inches  thick,  and  reinforced  sawdust 
concrete  roof  arches  of  the  same  thickness.  All  stairs  throughout 
are  of  reinforced  concrete  construction. 

The  curtain  walls,  as  before  stated,  are  of  concrete  blocks,  and  the 
spandrels  of  poured  concrete;  the  roof  cover  is  hard-burned  clay 
tfle,  dark  red  m  color,  and  of  the  Spanish  S  pattern,  fastened  to  the 
sawdust  concrete  slab  with  hardened  copper  nails . 

Floors  throughout  the  office  portion  are  of  edge-grained  yellow 
pine,  fastened  to  redwood  sleepers  embedded  in  cinder  concrete. 
Floors  of  corridors  and  porches  are  of  red  Ruabon  quarry  tile,  6  by 
6  inches,^  with  marble  mosaic  floors  throughout  the  rotunda  and 
main  stair  hall. 

The  walls  and  ceiling  are  lime  plastered,  except  the  walls  of  the 
rotunda  and  main  stair  hall  and  the  wainscot  of  the  corridors  and 
board  room,  which  are  of  white  cement  plaster.  All  exterior  wall 
surfaces  are  plastered  in  cement  stucco,  float  finished. 
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The  doors,  frames,  sash,  and  trim  throughout  are  of  solid  mahog- 
aDV.  with  solid  brass  hardware. 

Tne  rotunda  is  furnished  with  eight  ornamental  columns  of  Pava- 
nazzo  marble  and  Verde  antique  base.  The  main  stairs  are  covered 
with  pink  Tennessee  marble  treads  and  risers  with  strings  same  as 
rotunda  base. 

The  toilet  rooms  are  finished  with  white  tile  wainscot  and  floor, 
and  pink  Tennessee  marble  partitions. 

Three  fire  and  bui^glar  proof  vaults  are  contracted  for,  and  several 
fireproof  book  vaults  have  been  constructed.  The  building  is 
equipped  with  a  passenger  elevator  of  2,500  pounds'  capacity  at  a 
speed  of  125  feet  per  minute,  vacuum  cleaner  system  connected  to  a 
vacuum^  pump  of  six-sweeper  capacity,  a  complete  system  of  fire 
lines,  witn  risers  and  outlets  on  each  floor,  all  outlets  having  75 
feet  of  2^inch  linen  hose  attached;  also  automatic  fire-alarm  svs- 
tem  and  watchmen's  clocks,  and  a  system  of  self-winding  clocks; 
and  is  furnished  with  a  mail  chute. 

As  stated  in  the  report  of  1913,  steel  erection  began  on  June  18. 
1913.  Said  erection  was  completed  by  the  United  States  Steel 
Products  Co.  on  October  5.  The  construction  of  walls  and  floor 
arches  was  inunediately  begun.  The  exterior  walls,  interior  par- 
titions,^ and  floor  arches  were  completely  constructed  by  May  15. 
Plastering  work  was  commenced  on  March  15,  and  on  June  30  the 
plaster  and  stucco  work  was  90  per  cent  complete. 

As  rapidly  as  the  mahogany  trim  arrived  it  was  varnished  and  set 
in  place.  On  June  30,  80  per  cent  of  the  windows  and  doors  of  the 
exterior  walls,  including  the  screens,  were  in  place  and  finished.^  The 
trim  for  the  interior  partitions  is  not  yet  delivered.  Installation  of 
wood  floors  was  begun  late  in  May,  and  on  June  30  this  work  was  90 
per  cent  complete. 

.  The  rough  plumbing  was  completed  by  May  15  and  approxi- 
mately 30  per  cent  of  the  finished  plumbing  work  was  complete  on 
June  30.  The  roofing  work  is  entirely  complete.  The  setting  of 
marble  in  the  rotunda  began  on  June  29. 

On  June  25  the  space  for  the  timekeeping  office  on  the  first  floor  was 
ready  for  occupancy. 

PERMANENT  QUABTEBfl. 

These  buildings  are  constructed  with  reinforced  concrete  founda- 
tions, reinforced  concrete  floor  slabs,  concrete^  block  walls  and  parti- 
tions, and  framed  roof  structure  of  yellow  pine,  sheathed  witn  the 
same  material  and  covered  with  dark  red  clay  tile,  the  same  as  used 
on  the  administration  building  roof.  The  floors  are  of  yellow  pine, 
except  the  porches  and  bathrooms,  which  are  cement  finished.  The 
doors,  frames,  sash;  and  trim  are  of  cypress,  with  painted  exterior  and 
varnished  interior  finish.    Solid  brass  hardware  is  used  throughout. 

All  exterior  walls  are  plastered  with  cement  stucco,  float  finished, 
and  all  interior  walls  witn  lime  plaster. 

The  four-family  quarters  are  90  feet  front  by  36  feet  deep,  and  two 
stories  in  height,  with  an  open  basement,  having  6  feet  6  inches  clear 
headroom.  Each  apartment  contains  two  bedrooms,  a  living  room, 
dining  room,  kitchen,  dry  room,  and  bathroom;  also  front  and  rear 
verandas. 
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The  two-family  quarters  are  of  similar  type  and  construction,  two 
stories  in  height,  and  cover  an  area  of  53  feet  front  by  35  feet  deep. 

In  December,  1913,  the  construction  of  20  four-family  quarters  to 
be  located  on  the  lowland  between  Sosa  and  Ancon  Hills  and  on  the 
east  toe  of  Sosa  Hill,  was  authorized.  Later  8  other  four-family 
quarters  were  authorized  and  0  two-family  quarters,  making  a  total 
authorization  of  28  four-fapodly  and  9  two-family  quarters. 

Excavation  for  these  buildings  began  on  January  5,  1914.  About 
May  15  the  first  of  these  houses  was  completed  and  assigned  for 
occupancy.  On  June  30  a^  second  house  had  been  completely  plas- 
tered ana  trimmed,  and  painting  was  in  progress.  The  plaster  work 
on  the  permanent  ijuarters  began  on  April  22,  191 4^  with  a  force  of 
20  plasterers,  sufficient  to  cover  one  bmlding  at  a  tmie.  Tliis  force 
could  not  be  increased  prior  to  Jime  30  because  of  the  requirements 
at  the  administration  btdlding. 

On  June  30,  19  houses  were  under  roof,  with  the  tile  roof  cover 
complete  on  8.  All  walls  and  partitions  in  the  first  20  houses 
were  complete,  except  around  the  rough  plumbing,  and  this  work 
was  complete  in  1 1  houses. 

Of  the  remaining  8  four-family  quarters,  5  were  complete  in  the 
rou^h,  up  to  and  including  the  second-floor  slab,  and  3  up  to  and  in- 
clumng  the  first  floor  slab.  Of  the  9  two-family  quarters  aU  founda- 
tion work  was  complete  on  June  30,  and  3  houses  were  complete  in 
the  rough  up  to  and  including  the  first  floor  slab. 

HYDBOELEOTBIO   STATION   POWER  PLANT. 

This  building  covers  an  area  61  feet  front  by  137  feet  deep  by  74  feet 
high,  and  is  constructed  of  mass  concrete  foundations  resting  on  a 
rock  bed,  with  steel  skeleton  and  poured  concrete  walls  and  partitions. 
Floor  arches  are  of  reinforced  stone  concrete  and  the  roof  arch  of 
sawdust  concrete,  4  inches  in  thickness. 

The  bus  and  switch  compartments  for  the  electrical  equipment  are 
constructed  of  reinforced  concrete.  The  walls  of  the  turbine  pit 
and  first  story,  for  14  feet  above  the  turbine  pit  floor,  are  finished  in 
white  enameled  brick,  English  size,  the  floor  surface  being  2-inch 
red  and  buff  hexagonal  tile  laid  in  pattern. 

All  wall  surfaces,  exterior  and  interior,  were  finished  by  rubbing  the 
poured  concrete  with  a  cement  brick. 

The  doors,  sash,  frames,  and  trim  are  of  solid  mahogany,  except 
the  two  main  doors,  four  bulFs-eye  windows,  and  the  rail  panels  of 
the  first  balcony,  which  are  of  cast  iron.  All  hardware  is  of  solid 
brass. 

The  construction  work  of  this  building  was .  performed  by  the 
Atlantic  division  up  to  September  8,  1913.  On  that  date  this  work 
was  assimed  to  the  quartermaster's  department.  The  work  at  that 
time  had  progressed  to  the  completion  of  the  structural  steel  work, 
except  that  portion  of  the  roof  construction  which  cantilevers  beyond 
the  exterior  wall  surfaces,  and  forms  the  overhang  or  eaves.  These 
eaves  project  14  feet  beyond  the  exterior  walls. 

The  exterior  walls  were  completed  up  to  the  spring  line  of  the 
circular  window  heads  and  the  first  gallery  floor  arcnes  were  in  place 
at  the  time. 
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On  October  27.  1913,  the  work  of  oonstructing  the  gate  house  was 
assigned  to  this  aepartment^  as  well  as  the  spillway  tunnel  extension 
and  entrance,  and  the  finishing  of  the  interior  of  the  spillway  timnel, 
also  the  construction  of  the  stairways  and  sidewalks  at  the  east  and 
west  abutments  of  the  spillway. 

By  the  end  of  October  the  walls  and  floor  arches  of  the  hydro- 
electric station  were  complete  and  the  pouring  of  the  roof  arches  was 
in  process.  During  November  the  concrete  stairways  and  timnel 
extension  were  completed  and  the  steel  for  the  gate  house  was  erected. 
The  concrete  work  was  not  commenced,  as  the  construction  work  on 
the  north  toe  of  the  dam,  then  in  progress,  would  not  permit  of  same. 

During  December  concrete  work  at  the  gate  house  was  completed 
and  the  piers  for  the  support  of  the  stairways  from  the  east  abutment 
to  the  spillway  channel  wall  were  also  completed,  and  the  finished 
floor  in  the  machineiy  tunnel  of  the  spillway  was  started.  The  steel 
and  concrete  work  of  the  roof  and  overhang  of  the  hydroelectric 
station  were  also  completed  and  70  per  cent  of  the  tile  roof  set.  The 
bus  and  instrument  compartments  on  the  first  and  second  galleries 
were  also  completed,  and  the  rubbing  of  the  exterior  and  mterior 
concrete  surfaces  of  tne  walls  was  commenced. 

During  January  this  work  continued,  the  roof  being  completed  and 
the  tile  floors  of  the  second  gallery  and  toilets  was  begun.  The 
rubbinj?  of  the  concrete  wall  surfaces  of  the  gate  house  and  the  tile 
roof  of  same  were  commenced  and  completed  during  this  month. 
The  finishing  of  the  tunnel  floor  was  also  completed.  During  this 
month  the  roof  of  the  hydroelectric  station  was  nnished,  the  concrete 
stairs  from  the  east  abutment  to  the  spillway  channel  were  completed, 
and  the  concrete  sidewalk  around  the  building  was  installed  except 
for  top  finish. 

During  March  the  enameled  brick  wainscot  was  completed  and  the 
installation  of  door  and  window  frames  begun,  and  in  May  ail  trades 
were  withdrawn  and  the  building  turned  over  for  operation. 

The  installation  of  door  and  window  frames  was  not  complete  on 
June  30,  due  to  the  nonarrival  of  hardware  and  the  iron  doors  and 
windows  mentioned.  The  latter  arrived  about  June  20  and  the 
erection  of  same  was  begun  on  June  27. 

TRANSlflSSION   LJNB  SUBSTATIONS. 

Each  of  these  buildings  occupy  an  area  128  feet  by  74  feet,  and  are 
70  feet  in  height.  Each  substation  is  constructea  with  reinforced 
concrete  founaatioos,  steel  skeleton  and  reinforced  stone  concrete 
floor  arches,  the  roof  arches  being  composed  of  sheets  of  corrugated 
asbestos  sheathing,  each  sheet  6  feet  by  2  feet  3}  inches,  bolted  to  the 
angle  iron  purlins  with  brass  bolts  five-sixteenth-inch  diameter,  the 
corrugations  extending  alone  the  roof  at  right  angles  to  the  pitch. 
Upon  this  sheathing  is  placed  3  inches  of  sawdust  concrete,  one  part 
cement,  four  parts  sand,  and  one  part  sawdust,  this  mixture  being  the 
same  as  for  all  sawdust  concrete  slabs  mentioned.  In  this  instance, 
however,  the  sawdust  concrete  slab  is  not  reinforced  with  steel, 
except  that  five-eighths-inch  square  reinforcing  rods  were  placed  al 
intervals  of  approximately  3  feet,  and  over  the  ridge,  arranged  to 
prevent  the  sUd  from  sliding  on  me  pitched  roof. 
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The  roof  cover  is  of  dark-red  clay  tile  similar  in  pattern  to  those 

?reyiousIy  mentioned  and  fastened  in  the  same  way  to  the  arch, 
'he  walls  and  partitions  are  of  hollow  concrete  blocks,  except  t^e 
rear  walls  of  the  lightning-arrester  compartments,  which  are  poured 
concrete  from  the  ridge  of  the  roof  to  the  first  floor.  The  exterior 
surfaces  of  the  buildii^  and  the  walls  of  the  workrooms  are  plastered 
with  cement  stucco,  m)at  finish.  The  switchboard  room,  the  stair 
halls,  and  the  office  and  toilets  are  finished  with  white  cement  plaster, 
the  floors  and  wainscot  of  the  toilets  being  flnished  the  same  as  those 
in  the  administration  building.  The  switchboard  room  and  stair 
halls  on  the  first  floor  have  a  Moot  wainscot  of  enameled  brick. 
English  size.  The  floors  of  these  rooms  and  the  office  are  finished 
with  hexagonal  tile,  the  same  as  described  for  the  hydroelectric  star- 
tion.  The  doors,  sash,  frames,  and  trim  are  of  soHd  mahogany,  with 
solid  brass  hardware. 

OATUN  SUBSTATION. 

This  was  the  first  substation  on  which  actual  construction  began. 
Excavation  for  the  foundations  was  b^un  on  November  25,  1913, 
and  during  December  the  entire  excavation  and  foundation  walls 
to  ^ade,  amounting  to  5,300  cubic  yards  of  excavation  and  1,396 
cubic  yards  of  concrete,  were  completed  and  the  subsurface  drainage 
system  installed. 

The  United  States  Steel  Products  Co.  began  erection  of  the  struc- 
tural steel  on  January  5, 1914,  and  on  February  6  the  work  of  placing 
floor  and  wall  forms  for  the  superstructiure  was  b^un.  The  laying 
of  the  corrugated  asbestos  root  sheathing  was  started  on  March  6, 
and  the  pouring  of  the  sawdust  concrete  slab  on  March  19.  The 
rough  plumbing  work  in  this  building  was  completed  during  March, 
ana  the  exterior  concrete  block  walls  were  started  on  Mardi  25,  as 
were  also  the  instrument  cabinets  on  the  second  floor.  These  com- 
partments are  constructed  of  reinforced  conci'ete  as  mentioned  for 
the  hydroelectric  station. 

The  plastering  of  the  interior  of  the  building  was  commenced  on 
April  25.  This  proceeded  slowly,  due  to  the  fact  that  only  a  few 
men  could  be  spared  for  said  work.  The  poured  concrete  cornice 
and  soffit  of  the  overhang  was  completed  about  May  1,  and  the 
asbestos  sheathing  and  sawdust  concrete  roof  slab  were  completed 
May  10.  The  setting  of  roof  tile  began  on  May  12.  Floor  and  wall 
tiling  were  begun  on  May  25.  On  June  30  tne  exterior  walls  and 
95  per  cent  of  the  interior  partitions  were  completed  in  the  rough. 
The  enameled  brick  wainscot  in  the  switchboard  room  and  stair 
halls  was  completed,  and  50  per  cent  of  the  finished  trim  was  in  place. 
Marble  partitions  in  the  toilets  and  floor  and  wall  tiling  were  com- 
plete. The  interior  plastering  was  60  per  cent  complete  and  the 
exterior  brown  coat  15  per  cent  complete.  The  roof  tile  and  copper 
flashing  were  complete. 

VXRJLFLOKRtt  SUBSTATION. 

This  substation  was  the  second  to  start  actual  construction,  al- 
though the  work  on  this  site  began  on  October  29,  or  one  month 
prior  to  the  Gatun  substation.    From  October  29  to  November  7 
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was  occupied  in  clearing  the  site  of  debris  and  jungle.  On  Noyem- 
ber  7  excavation  or  grading  was  commenced  and  15,114  cubic  yards 
of  earth  and  rock  were  removed  to  bring  the  site  to  the  first  floor 

Sade.  This  material  was  deposited  as  nil  on  the  lowlands  imme- 
ately  adjoining  the  building  site. 

Excavation  for  foundations  began  on  December  3  and  continued 
until  January  1.  On  December  17  the  foimdation  concrete  work 
was  commenced  and  completed  on  January  20.  Steel  erection  be- 
gan on  January  22  and  was  completed  on  March  7.  During  this 
period  a  portion  of  the  forces  previously  engaged  on  the  foundation 
work  installed  boiler  and  turbine  foimdations  in  the  Miraflores 
power  plant,  which  adjoins  this  substation,  this  work  being  per- 
formed imder  request  of  the  mechanical  division. 

On  March  10  tne  placing  of  forms  for  the  exterior  walls  and  floors 
of  the  superstructure  was  begun,  and  on  March  19  the  placing  of 
the  asbestos  sheathing  commenced.  The  setting  of  concrete  blocks 
began  on  April  22.  The  placing  of  forms  for  Uicroof  overhang  be- 
gan on  April  20  and  all  concrete  had  been  placed  in  same  on  June  2. 

The  construction  of  the  bus  and  instrument  compartments  on 
the  second  floor  was  commenced  on  May  4  and  95  per  cent  completed 
by  Jxme  30. 

On  that  date  exterior  walls  were  90  per  cent  complete  and  interior 
partitions  65  per  cent  complete.  Enameled  brickwork  was  95  per 
cent  completed;  plastering  10  per  cent  complete;  frames,  sash,  and 
trim  15  per  cent  complete.  Tjle  for  the  floors  and  walls  had  not 
been  commenced.    The  roof  was  98  per  cent  complete. 

CBISTOBAIi  aXTBSTATIOlf. 

This  substation  is  located  in  the  swamp  land  adjoining  Dock  13,  the 
surface  of  the  ground  being  so  low  that  it  was  necessaiy  to  place 
hydraulic  fill  approximately  2  feet  deep,  of  coral,  to  make  possible  the 
installation  of  a  track  upon  which  to  operate  a  pile  driver. 

Borings  proved  that  tne  underlying  rock  bed  stood  at  an  elevation 
of  from  mmus  25  to  minus  55.  The  first-floor  grade  of  this  sub- 
station was  placed  at  plus  10,  to  provide  for  filling  of  Uie  surrounding 
area  after  the  completion  of  the  substation. 

Six  hundred  ana  fifty  cypress  piles  were  driven  by  the  Panama 
Railroad  Co.'s  pile-driving  crew  from  March  4  to  March  30.  As 
rapidly  as  an  area  was  prepared^  the  pile  butts  were  removed  by  this 
division  to  an  elevation  of  mmus  5/10,  and^  the  column  footings 
installed.  On  April  4  the  foundations  were  in  readiness  and  steel 
erection  was  commenced.  The  steel  structure  was  erected  complete 
and  75  ner  cent  of  the  riveting  done  during  the  month  of  April. 

The  forms  and  reinforcing  for  the  first-floor  concrete  slab  were  also 
placed  during  April  and  the  pouring  of  concrete  in  same  commenced. 
Tliis  work  was  completed  during  the  month  of  May;  ako  the  placing 
of  the  asbestos  sheathing  to  receive  the  roof  slab,  and  approximately 
25  per  cent  of  the  sawdust  concrete  slab  on  same  was  poured. 

During  the  month  of  June  the  forms  for  the  roof  overhang  and  floor 
arches  were  completed,  the  overhang  completely  poured  and  the 
asbestos  sheathing  and  sawdust  concrete  rooi  slab  completed,  and  15 
per  cent  of  the  roof  tile  set.  Exterior  walb  were  earned  to  the  firs^ 
floor  sill  height  and  the  interior  partitions  started;  also  60  per  cent  of 
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the  concrete  walls  behind  the  lightning-arrester  compartments  were 
poured  complete. 

Hie  setting  of  bucks  for  the  window  frames  was  also  b^im,  and  the 
forms  for  the  instrument  cabinets  were  started  and  the  rough  plumb- 
ingcompleted. 

The  ornamental  concrete  castings  for  the  pilaster  caps  and  bases 
were  made  during  this  month. 

BALBOA  SUBSTATION. 

This  substation  is  located  on  the  north  toe  of  Sosa  BllI^  immediately 
south  of  Balboa  road.^  To  prepare  the  site  and  bring  it  to  the  first- 
floor  grade  14,000  cubic  yards  of  earth  and  rock  were  excavated,  the 
work  being  commenced  on  April  28.  On  May  28  the  foundations 
were  complete  and  erection  of  the  steel  was  commenced.  Steel  erec- 
tion was  completed  on  June  25. 

During  the  month  the  exterior  walls  to  sill  height  of  the  first  floor 
were  completed.    The  first-floor  slab  and  the  floor  arches  in  the  cable 

fsdlery  were  completed  and  40  per  cent  of  the  poured  concrete  waJIs 
ack  of  t^e  lightning-arrester  compartments  were  complete.  One- 
third  of  the  roof  overhang  was  completed  and  60  per  cent  of  the 
asbestos  roof  sheathing  set  and  covered  with  a  sawdust  concrete  slab. 
Hie  rough  plumbing  was  completed. 

OOMMISSABT  WABEHOUSB. 

This  building  is  located  immediately  south  of  the  i)resent  cold- 
storage  warehouse,  which  adjoins  the  cold-storage  plant  in  Cristobal. 
It  covers  an  area  of  200  by  60  by  40  feet  high,  with  a  covered  loading 
platform  12  feet  wide  along  the  entire  lengtn  of  the  west  side.  The 
clearing  of  the  site  was  started  on  Aoril  23,  1914.  This  included  the 
removd  of  an  old  storehouse  of  the  Panama  Railroad  Co.,  and  an  old 
coaling  trestle,  with  900  cubic  yards  of  earth  embankment.  Before 
the  oil  and  coal  house  could  be  removed,  a  small  concrete  building 
18  by  18  by  15  feet  was  constructed  to  provide  the  necessaiy  storage 
for  coal  and  oil. 

Borings  to  determine  the  elevation  of  the  rock  were  commenced  on 
April  28.  These  borings,  ei^ht  in  number,  show  rock  at  an  average 
elevation  of  minus  45,  and  also  show  the  top  of  a  bed  of  loose  coral 
with  an  average  thickness  of  25  feet,  to  be  at  an  elevation  of  minus  4. 
It  was  considered  more  economical  to  rest  the  building  on  the  coral 
bed  than  to  attempt  to  drive  piles.  Accordingly,  spre^  foundations 
were  designed  of  mass  concrete  to  impose  a  uniform  load  of  2{  tons  per 
square  foot  on  the  coral  bed. 

The  excavation  for  these  foundations  was  carried  to  minus  5,  and 
1  foot  of  crushed  stone  placed  in  the  bottom  of  the  excavation,  tamped 
in  place  before  the  footings  were  poured.  Excavation  for  the  founda- 
tions began  on  May  12,  and  developed  the  fact  that  the  building  site 
had  been  previously  occupied  by  ola  French  magazines  or  storehouses, 
as  old  concrete  foundations,  bnck  walls,  steel  tanks,  machinery  beds, 
old  rails,  etc.,  were  uncovered  and  excavated. 

The  building  is  designed  entirely  of  reinforced  concrete,  the  first 
floor  having  a  capacity  of  700  pounds  per  square  foot  and  tne  second 
floor  a  capacity  of  400  pounds  per  square  foot,  live  load.    It  will  be 
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fandflhed  with  two  plunger  elevators,  each  having  a  carrying  capacity 
of  6.000  poiinds  at  a  speed  of  75  feet  per  minute. 

Tne  pouring  of  concrete  for  the  foundations  besan  on  May  25, 1914, 
and  on  June  30, 1 5  per  cent  of  the  piers  were  completed  to  a  point  4  feet 
below  the  first  floor,  and  the  excavation  for  the  f oimdations  was  35 
per  cent  complete. 

OOMMTSSARY,  BALBOA. 

This  building  is  located  at  the  west  side  of  the  junction  of  the  new 
Prado  of  the  Balboa  town  site  and  the  old  Balboa  road  and  faces  on 
the  new  Prado  with  a  front  width  of  74  feet,  extending  along  Balboa 
road  192  feet,  with  a  height  of  32  feet  above  the  first-floor  fevel  and 
will  be  served  bv  a  track  the  entire  length  of  the  loading  platform, 
the  surface  of  which  is  4  feet  above  the  track  level  and  at  first-fioor 
level  having  an  area  of  3,400  square  feet. 

Test  pits  excavated  at  the  site  show  rock  to  be  at  an  average  eleva- 
tion of  minus  5,  the  ledge  sloping  from  plus  4  to  minus  15  iQong  the 
diagonal  of  the  building  from  south  to  north.  The  foundations  of 
the  main  building  are  designed  to  rest  on  the  rock  and  carry  a  uni- 
form load  of  10  tons  per  square  foot.  The  platform  foundation  will 
rest  on  the  decomposed  rock  which  overlies  the  bed  and  carry  a 
uniform  load  of  5  tons  per  square  foot. 

The  building  is  designed^  with  reinforced  concrete  columns  and 
floor  construction  and  curtain  walls  and  partitions  of  hollow  concrete 
blocks.  Cement-finish  floors  in  work  and  storage  rooms  with  quarry 
tiOie  in  the  salesrooms  and  wood  floors  behind  the  counters ;  the  show 
windows  to  be  finished  with  mahogany  trim,  the  balance  of  the  trim 
being  cypress.    Hardware  is  of  sohd  brass  throughout. 

It  will  be  furnished  with  a  plunger  freight  elevator  of  4,000  poimds 
capacity  at  a  speed  of  75  feet  per  minute  and  a  refrigerator  space  of 
6,800  cubic  feet. 

The  excavation  for  f oimdations  began  on  June  22;  the  work  to 
June  30  consisted  of  removing  the  top  soil  and  plaong  of  sheath 
piling  in  the  foundation  pits. 

SHOPS  OmOB,  BUILDINO  NO.  28. 

The  foundations,  structural  steel,  and  underground  plumbing  work 
for  this  building  were  installed  under  the  supervision  of  the  division 
of  terminal  construction.  The  foundations  were  completed  approxi- 
mately January  1  and  the  steel  erection  about  May  29. 

In  plan  this  Duildin^  is  U  shaped,  the  main  builoing  being  120  feet 
by  54  feet,  with  two  wmgs  extending  from  the  rear,  48  feet  by  36  feet, 
all  62  feet  hifi:h  above  the  first-floor  ^ade,  of  the  same  generiJ  con- 
struction as  the  administration  building,  except  that  the  trim  is  en- 
tirely of  Catifomia  redwood  and  the  floors  have  cement  finish. 

Tne  roof  is  covered  with  reinforced  concrete  tile  approximately 
2  feet  3  inches  by  4  feet  6  inches  by  2  inches  thick,  resting  directly  on 
the  steel  purlins.    It  will  be  furnished  with  three  fireproof  vaults. 

The  work  of  this  division  began  on  this  building  on  May  15.  From 
that  date  to  June  30  forms  were  placed  and  concrete  poured  in  20  per 
cent  of  the  soffit  of  the  roof  overhang,  and  85  per  cent  of  the  concrete 
floor  arches  through  the  building  were  completed  and  the  ornamental 
concrete  castings  were  50  per  cent  completed.    The  exterior  walls 
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were  built  in  70  per  cent  of  the  first  story,  25  per  cent  of  the  window 
frames  were  instcdled,  and  90  per  cent  of  the  rough  plumbing  was 
completed. 

FIBB  STATION. 

This  building  is  of  the  same  construction  as  described  for  the  Balboa 
conmiissary  building.  The  trim  will  be  entirely  cypress  and  the  sec- 
ond floor,  or  living  apartments,  will  be  covered  with  yellow-pine  floor- 
ing. The  foundation  is  a  reinforced  concrete  slab  covering  the  entire 
area  of  the  bmldiug,  and  14  inches  thick,  resting  on  1  foot  of  crushed 
stone  placed  on  the  hydraulic  fiU  of  the  lowland  between  Ancon  and 
Sosa  Hills. 

The  upper  surface  of  the  concrete  foundation  will  be  finished  with 
cement  nnish  and  used  as  the  first  floor. 

The  building  is  located  at  the  northwest  end  of  the  Prado  and  is  56 
feet  front  by  38  feet  deep  by  34  feet  high. 

Work  was  commenced  on  June  19  and  to  June  30  the  necessary  ex- 
cavation and  rock  fill  had  been  completed,  including  a  small  retaining 
wall  aroimd  the  rock  fill,  1  foot  thick  by  an  average  of  3  feet  in  depth. 

8CHOOLHOUSB. 

Designs  were  made  and  the  working  drawings  practically  completed 
for  a  permanent  schoolhouse  of  construction  similar  to  the  adminis- 
tration building.  It  was  later  decided  that  a  schoolhouse  of  wood 
construction,  composed  of  four  type  5  houses  to  be  obtained  from 
Empire,  woiild  adequately  fill  the  present  requirements.  A  second 
plan  was,  therefore,  prepared  to  cover  this  construction,  this  build- 
mg  to  be  placed  on  concrete  foundation  with  piers  extending  1  foot  6 
inches  above  the  ground  level. 

The  work  of  placing  these  foundations  began  on  June  19  and  on 
Jirne  30,  20  per  cent  of  the  foimdation  work  was  completed.  Total 
number  of  foundation  piers  required  is  176. 

The  first  floor  of  the  building  will  be  set  at  approximately  8  feet 
above  the  n^oimd,  thus  ^ving  a  6  feet  6  inch  headroom  under  the 
building  which  will  provide  a  sheltered  playground  during  the  rainy 
season. 

RADIO  STATIONS. 

Under  work  request  from  the  Navy  Department,  through  the 
division  of  terminal  construction,  the  necessary  bmldings  for  radio 
stations  and  foundations  for  radio  towers  are  under  construction  at 
Colon,  Darien,  and  Balboa. 

DABISN  RADIO  STATION. 

The  work  at  the  Darien  radio  station  consists  of  9  concrete  anchor- 
age foundations,  3  for  each  of  three  600-foot  steel  towers,  each 
foimdation  being  16  by  20  by  15  feet,  and  containing  the  anchorage 
for  the  tower  leg  which  rests  upon  it.  The  base  of  each  tower  covers 
an  equilateral  triangle  with  sides  150  feet  in  length,  and  the  three 
towers  are  arranged  in  a  triangle,  the  sides  of  wiuch  are  as  follows: 
970  by  896  by  752  feet. 
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In  addition  to  this  a  power  house  of  reinforced  concrete  construc- 
tion 30  by  62  by  20  feet;  an  operating  building  of  the  same  con- 
struction 26  by  50  by  16  feet,  and  a  storehouse  of  the  same  construc- 
tion 16  by  24  hj  12  feet  have  been  constructed.  Operators'  barracks 
and  chief  electrician's  quarters,  the  first  being  a  two-story  and  the 
latter  a  one-story  frame  constructed  building,  32  by  64  by  30  feet,  and 
30  by  44  by  20  feet,  respectively,  have  been  constructed.  The  frame 
buildings  are  complete;  the  foundations  are  complete;  the  first  two 
concrete  buildings  are -complete  except  floors,  which  can  not  be  com- 

?leted  imtil  the  foimdation  layout  for  the  machinery  is  received. 
'rie  walls  of  the  storehouse  are  50  per  cent  complete.    The  work 
above  described  was  commenced  on  October  25,  1913. 

COLON  BADIO  STATION. 

This  station  is  located  on  the  grounds  of  the  old  radio  station  at 
Colon.  Work  commenced  at  this  station  on  May  2  and  consists  of  a 
power  house  50  by  30  by  19  feet,  an  operating  building  20  by  30  by 
16  feet  high,  each  of  concrete  construction;  an  operators'  barracks 
and  chief  electrician's  quarters,  the  latter  two  being  of  wood  construc- 
tion except  for  the  foundations,  and  are  44  feet  front  by  51  feet  deep 
by  30  feet  high,  and  83  feet  front  by  35  feet  deep  by  20  feet  high, 
respectively,  also  six  anchorage  foxmdations  for  two  400-foot  radio 
towers. 

On  Jime  30  the  six  anchorage  foundations  were  completed,  the 
walls  of  the  power  house  and  operating  building  were  complete,  and 
the  operating  building  was  under  roof.  The  chief  electricians'  quar- 
ters nad  been  erected  and  the  exterior  walls  and  roof  sheathed  com- 
plete, and  the  foundations  and  reinforced  concrete  girders  for  the 
first  floor  of  the  operators'  barracks  were  completed  and  60  per  cent 
of  the  framing  for  this  building  installed. 

BALBOA  BADiO  STATION. 

Tins  station  is  located  at  the  east  side  of  Balboa  dump  between 
Balboa  road  and  Fort  Amador,  and  consists  of  the  same  number  and 
style  of  buildings  as  mentioned  for  Colon  radio  station. 

The  anchorage  foundations  at  tins  station  were  installed  by  the 
erection  division  of  the  department  of  operation  and  maintenance. 
The  work  of  this  division  was  commenced  on  May  11. 

On  June  30  the  power  house  and  operating  building  walls  and  roof 
were  complete  and  all  trim  set.  All  rough  plmnbing  was  complete. 
The  foimdations  for  the  operators'  barracks  and  chief  electricians' 
quarters  were  also  complete  to  the  first  floor  level,  and  the  framing 
for  the  walls  and  roofs  of  these  buildings  was  50  per  cent  complete. 

LOOK-GONTBOL  HOUSES. 

In  addition  to  the  work  previously  mentioned^  tile  roofs  and  floors 
of  2^inch  red  and  luff  hexagonal  tile,  ako  the  finished  plumbing,  were 
installed  in  the  three  lock-control  houses,  Gatun,  Pedro  Miguel, 
and  Miraflores,  under  work  request  from  the  erection  division, 
department  of  operation  and  mamtenance.  This  work  is  all  com- 
pleted. 
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ANOON  OOMMISSABT. 

This  building  is  located  to  the  northeast  of  the  entrance  to  the  Ancon 
Hospital  grounds.  It  is  a  one-story  structure,  70  feet  front,  110  feet 
deep,  and  26  feet  high,  of  the  same  construction  as  stated  for  the 
Balboa  commissary.  It  is  furnished  with  a  loading  platform  of 
1,400  square  feet  area  and  refrigerating  space  of  2,300  cubic  feet. 

The  construction  work  was  ]^rformed  by  one  of  the  traveling 

fangs,  usually  engaged  in  reerection  and  maintenance  work,  the  gang 
eing  composed  of  1  gold  and  an  average  of  40  silver  men. 
Excavation  started  on  October  21,  1913,  and  on  June  30  the  entire 
building  was  98  per  cent  complete. 

FOBOB. 

The  average  daily  force  employed  bv  this  division  each  month  on 
the  construction  of  the  permanent  buildings  mentioned  is  as  foUows, 
considering  only  the  days  when  work  was  actually  in  progress: 


Montb. 


1913. 

September 

October 

November 

December 

1914 

JTannary 

February 

March 

April 

May 

June 


Gold 
employees. 


Sflver 
employees. 


214 


791 
1,173 


1,719 
1,501 
3,066 
2,279 
2,544 
2,912 


On  June  30  the  actual  force  employed  on  said  buildings  was  420 
gold  men  and  3,224  silver  men. 

The  constant  increase  in  the  proportion  of  gold  employees  as  com- 
pared with  the  silver  men  employed,  shown  in  this  statement,  is  due 
to  the  necessary  introduction  of  skilled  mechanics  of  the  building 
trades,  such  as  brick  masons,  roofers,  tile  setters,  plasterers,  plumbers, 
and  carpenters,  to  perform  the  work  for  which  the  silver  employees 
were  not  adequately  trained. 

Respectfully  submitted. 

Frank  Holiies, 
Resident  Engineer. 


APPENDIX  0, 

BEPOBT   OF   THE  AVDITOB  IN  CHABOE   OF  TBDB  ACCOmrrnTO 

DEPABTMENT. 


Balboa  Heights,  September  1, 1914. 

Snt:  I  have  the  honor  to  submit  the  following  report  of  the  trans- 
actions of  the  accounting  department  for  the  fi^al  year  ending  Jime 
30,  1914,  including  the  transactions  of  the  offices  and  departments 
which  were  consolidated  into  the  accounting  department  on  April 
1,  1914. 

ORGANIZATION. 

The  accounting  department  was  established  through  a  consolida- 
tion of  the  d*  partment  of  examination  of  accounts,  the  department 
of  disbursements,  and  the  office  of  the  treasurer  of  the  Canal  Zone. 
It  took  over  a  part  of  the  accoimting  work  poi formed  by  the  collector 
of  revenues,  by  the  executive  office  of  the  a  partment  of  civil  admin- 
istration, and  Dy  the  dc  partment  of  sanitation.  The  duties  of  receiv- 
ing, disbursing,  and  accounting  for  funds  in  the  United  States,  which 
were  performed  by  the  disbursing  officer  and  the  assistant  examiner 
of  accoimts  in  Washington,  were  also  transferred  to  Uie  jurisdiction 
of  the  accoimting  d(  partment. 

The  department  now  consists  of  three  main  divisions — a  division 
of  accounts  and  audits  under  the  immediate  direction  and  control 
of  the  auditor,  a  division  of  disbursements  under  the  paymaster,  Mr. 
John  H.  McLean,  and  a  division  of  receipts  under  the  collector, 
Mr.  T.  L.  Clear,  tne  latter  two  divisions  being  under  the  supervision 
of  the  head  of  the  department.  The  office  of  the  department  in  the 
United  States  is  in  charge  of  the  assistant  auditor,  Mr.  B.  F.  Harrah. 
with  Mr.  Virgil  C.  Miller  as  disbiu-sin^  clerk.  To  the  latter  is  assigned 
the  duty  of  paying  all  bills  in  the  Umted  States  and  the  making  of  the 
small  collections  there.  The  order  establishing  the  permanent 
organization  for  The  Panama  Canal  provided  that  cost  keeping  should 
be  a  part  of  the  work  of  the  accounting  department,  but  it  was  deemed 
inadvisable  to  make  any  changes  in  this  work  until  the  offices  were 
consolidated  in  the  administration  building  at  Balboa  Heights. 

Prior  to  the  reorganization  of  April  1,  1914,  certain  other  changes 
were  made  which  mcreased  the  duties  assigned  to  the  department. 
In  January,  1914,  the  preparation  and  rendition  of  property  returns 
by  storehouses  was  discontinued  and  a  division  established  in  the 
office  of  the  examiner  of  accounts  to  prepare  statements  of  receipts, 
issues  and  balances  of  stores  under  a  somewhat  detailed  classification, 
and  to  check  the  stoc  k  in  storehouses  and  stock  records  on  the  general 
plan  followed  by  railroads  and  other  large  commercial  enterprises. 
On  April  1,  1914,  the  rendition  of  all  property  returns  was  (liscon- 
tinuea  and  arrangements  made  to  checK  the  original  record  of  prop- 
erty in  department  and  division  offices.  The  force  employed  in  ac- 
coimting work  for  the  conmiissaries  of  the  Panama  Railroad  Co.  and 
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for  the  hotels  operated  by  the  subsistence  department  was  transferred 
to  this  department  in  FeDniary ,  in  line  with  the  general  policy  of  con- 
solidation of  all  accoimting  work. 

The  most  pronounced  and  satisfactory  chanre  in  procedure  in  con- 
nection with  the  work  of  the  department  was  b^fun  on  May  1,  1913, 
and  made  completely  effective  Au^^t  1,  1913,  at  the  time  of  the 
appointment  ol  Mr.  John  H.  McLean  as  disbursing  officer  of  the 
Isthmian  Canal  Commission.  Effect  was  then  given  to  the  provision 
contained  in  the  legislative,  executive,  and  judicial  appropriation  act 
approved  Avgust  23,  1912,  that  '^  disbursing  officers  snail  make  only 
such  examination  of  vouchers  as  may  be  necessary  to  ascertain 
whether  they  represent  leg'al  claims  against  the  United  States."  A 
reduction  of  $20,000  per  annum  in  expense  was  made  withoxit  decreas- 
ing in  any  way  the  safeguards  connected  with  the  disbiu^ement  of 
public  funds,  as  is  dearly  shown  by  the  result  of  a  careful  audit  of  the 
accoimts  made  after  pavment  in  the  office  of  the  Auditor  for  the  War 
Department.  Returns  from  the  Auditor  for  the  War  Department  have 
been  received  for  the  eleven  months  beginning  May  1,  1913.  and 
ending  March  31,  1914.  Over  40,000  pay-roll  items  were  passea  each 
month  after  a  careful  examination  and  check  in  the  office  of  the 
examiner  of  accounts  and  auditor,  a  total  during  the  eleven  months 
of  more  than  450,000.  The  amoimt  involved  did  not  average  less 
than  $1,400,000  per  month,  making  a  total  of  over  $15,400,000. 
During  that  period  a  total  of  32  pay-roll  items,  in  amoxmt  $230.64, 
were  suspended  by  the  Auditor  for  the  War  Department.  Of  these 
items,  20  only  constituted  actualoverpayments.  amounting  to  $121.65. 
Collections  on  this  accoimt  were  made  from  tne  employees  overpaid 
in  all  except  eight  cases,  on  accoimt  of  which  employees  of  the  audit- 
ing office  have  been  required  to  pay  $25.50. 

PERBIANENT   AOCOUNTINO   SYSTEM. 

During  the  latter  part  of  October  and  during  November  and  the 
first  part  of  December,  1913,  a  conunittee  from  me  Treasury  Depart- 
ment, consisting  of  Mr.  W.  W.  Warwick,  Assistant  Comptroller  of  the 
Treasury;  Mr.  H.  A.  Harding,  of  the  Comptroller's  office,  and  Mr. 
F.  H.  Fields,  of  the  office  of  the  Auditor  for  the  War  Department, 
were  on  the  Isthmus  studying  the  accounting  system  of  The  Panama 
Canal  and  considering  the  relations  which  the  accounting  on  the 
Isthmus  should  bear  to  the  accounting  work  of  the  United  States  as 
carried  on  by  accoimting  officers  of  the  Treasury.  No  final  conclu- 
sions were  reached  by  this  committee  and  made  effective  on  the 
Isthmus.  Just  prior  to  the  change  in  organization  on  April  1,  1914, 
the  Treasury  Department  i^ain  sent  the  conunittee  to  the  Isthmus 
with  Mr.  J.  L.  Baity,  the  Auditor  for  the  War  Department,  himself, 
in  place  of  Mr.  Fields.  The  conmiittee  devoted  aoout  six  weeks  to 
theur  work  on  the  Isthmus  and  approved  certain  forms  for  use  in  con- 
nection with  the  rendition  of  public  accounts  and  made  certain  sug- 
gestions in  regard  to  other  matters  relating  thereto.  The  forms 
approved  by  dn-ection  of  the  Comptroller  of  me  Treasury  have  been 
put  into  use.  The  suggestions  which  were  made  have  been  held 
pending  a  consideration  of  the  necessities  which  will  arise  in  connec- 
tion with  the  actual  operation  of  the  canal. 
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During  the  period  from  October,  1913,  to  April,  1914,  the  services 
of  Mr.  Francis  Oakey  were  engaged  in  formulating  the  principles  upon 
which  the  accounting  system  for  The  Panama  Canal  snould  oe  based. 
He  left  the  service  before  the  final  details  could  be  worked  out,  but  it 
is  believed  that  the  fundamental  principles  enimciated  by  him  will  be 
found  applicable  to  the  conditions  whicn  will  exiat  in  connection  with 
the  operation  of  the  canal.  Methods  of  accounting  which  were  satis- 
factory diuring  the  construction  period  could  not  be  expected  to  be 
satisfactory  for  one  of  the  largest  and  most  complicated  commercial 
enterprises.  The  essentials  of  a  satisfactory  system  of  commercial 
accounting  must  be  grafted  upon  and  be  not  mconsistent  with  the 
accounting  system  of  the  United  States,  designed  almost  solely  for 
keeping  accounts  and  safeguarding  the  disbiursement  of  pubhc  funds. 
Besides  the  primary  purpose  of  the  canal,  that  of  passing  vessels  from 
one  ocean  to  theother,  for  which  toll  chai^eswill  be  made.  The  Panama 
Canal  organization  under  the  law  imdoubtedly  will  operate  with  Gov- 
ernment funds  large  hotels  and  small  dining  rooms;  hospitals  for  all 
classes  of  patients  with  various  rates  of  chaises  for  services;  it  must 
ftumish  supphes  of  all  kinds,  subsistence  as  well  as  general  supplies, 
including  coal,  water,  and  fuel  oil;  it  wiU  repair  vessels  and  every 
other  kind  of  equipment  and  appliance,  including  the  repair  of  the 
largest  merchant  or  war  vessel;  it  will  furnish  the  services  of  tugs, 
cranes,  ba^es,  docking  facilities,  and  wharf  space;  it  must  operate 
laxmdries,  ice  plants,  power  plants,  and  numerous  other  enterprises 
which  are  usually  carried  on  separately  by  commercial  establishments. 
It  also  has  the  railroad  to  operate  as  an  adjunct  of  the  canal. 

These  business  enterprises  require  more  elasticity  in  accounting 
than  can  be  obtained  by  the  apptication  of  some  of  the  exceedingly 
technical  and  to  some  extent,  at  least,  nonessential  practices  that 
have  been  followed  in  some  of  the  auditing  offices  of  the  Government. 
While  as  far  as  possible  it  was  considered  advisable  to  follow  the  old 
classification  of  accounts  from  April  1  to  June  30,  1914,  a  new  classifi- 
cation of  accoimts  has  been  formulated  and  put  into  effect  to  a  certain 
extent.  Beginning  with  the  fiscal  year  1915  the  accounts  will  be 
completely  classified  thereimder.  One  of  the  most  essential  elements 
is  the  setting  up  of  distinct  revenue  accounts  for  work  done  for  out- 
siders to  offset  tne  corresponding  expenditure  accounts,  these  accounts 
being  necessary  in  order  to  determine  annually  under  the  law  the  net 
profits  on  busmess  operations  so  that  the  amount  thereof  may  be 
covered  into  the  Treasury.  To  the  account  for  maintenance  and 
operation  there  was  charged  during  the  year  the  sum  of  $161,608.52. 

The  consolidation  of  allaccounting  work  for  the  canal,  the  railroad, 
and  the  Zone  government,  as  authorized  by  section  4  of  the  sundry 
civil  act  of  August  1,  1914,  especially  after  the  offices  have  moved 
to  Balboa  Heights,  can  result  only  in  reduced  expenses  therefor.  It 
will  eliminate  uie  necessity  for  the  several  registers  now  used  in  han- 
dling accounts  in  different  offices  and  will  permit  the  making  of  charges 
to  me  expenditure  accounts  by  methods  of  distribution  rather  than 
through  uie  rendition  of  biUs  by  one  interest  of  the  canal  i^ainst 
other  mterests.  One  careful  check  of  all  accounts  can  be  substituted 
for  several,  which  are  probably  made  of  many  items  now.  In  the  same 
manner  the  making  of  payments  to  all  employees  by  one  force  will 
reduce  the  cost  of  making  such  payments,  as  the  samo  force  can  make 
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the  additional  payments  required  by  the  railroad  without  any  material 
increase  in  expense.  The  consolidation  of  all  collecting  of  funds 
under  one  force  will  eliminate  the  necessity  of  keeping  several  collect- 
ing officers  in  one  town,  as  has  been  the  practice  in  the  past.  One 
collecting  office  at  Cristobal  can  handle  all  collections  for  the  railroad, 
canal,  and  Canal  Zone  government  just  as  satisfactorily  as  three. 

PANAMA   AND  COLON   WATERWORKS  ACCOUNTS. 

Under  the  agreement  with  the  Repubhc  of  Panama  which  requires 
the  reimbursement  of  the  United  States  for  the  expenditures  incurred 
in  connection  with  the  construction,  maintenance,  and  operation  of 
waterworks,  sewers,  and  pavements  within  the  cities  of  Panama  and 
Colon,  the  total  expenditures  to  Jtme  30,  1914,  in  the  city  of  Panama 
were  $1,761,328.49  and  in  the  city  of  Colon  $1,659,640.20,  a  total  of 
$3,420,968.69.  This  amoimt  includes  accrued  interest  to  date  at  the 
rate  of  2  per  cent  per  annum  on  the  capital  cost  balances  and  on  the 
proportionate  cost  of  the  waterworks  in  the  Canal  2ione  used  for 
supplying  water  to  the  two  cities,  such  proportion  being  based  on  the 
'quantity  of  water  consumed.  For  the  work  in  Panama  tliis  interest 
has  amounted  to  $186,588.26  and  for  the  work  in  Colon  $139,665.63. 
There  has  been  reimbursed  the  United  States  $1,213,918.37,  leaving 
a  balance  of  $2,207,050.32  still  due.  Included  in  the  amount  reim- 
bursed the  sum  of  $37,769.06  represents  the  value  of  water  used  by  The 
Panama  Canal  in  the  two  cities. 

MISCELLANEOUS  WORK. 

On  April  1,  1914,  the  duty  of  purchasing  commissary  coupon  books 
was  transferred  to  this  department,  as  was  the  duty  of  issiung  books 
to  the  issuing  clerks  of  The  Panama  Canal.  During  the  year  41,223 
hotel  books,  valued  at  $580,319.40,  and  980,283  meal  tickets,  valued 
at  $353,253.20,  were  issued.  In  addition  there  was  collected  on  the 
pay  rolls  of  The  Panama  Canal  the  sum  of  $2,888,437.50  for  519,956 
commissary  books  issued  to  canal  employees. 

The  periodical  examination  of  all  fiscal  officers'  records  of  financial 
transactions  and  the  audit  of  their  accounts  has  been  continued.  A 
complete  check  of  the  records,  cash,  and  cash  values  in  the  hands  of 
about  225  officers  and  emplovees  having  the  collection,  custody,  and 
disbursement  of  money,  including  the  disbursing  officer,  the  treas- 
urer of  the  Canal  Zone,  the  paymaster  and  the  collector,  cashiers 
of  water-collecting  offices,  hotels,  postmasters,  clerks  of  court,  et  al., 
have  been  made. 

The  schedule  bond  executed  by  the  Illinois  Surety  Co.,  under  which 
nearly  300  employees  of  the  canal  were  bonded  for  the  faithful  per- 
formance of  their  duties,  involving  responsibility  for  money  or  money 
values,  was  discontinued  June  30,  1914,  and  a  new  bond  executed  by 
the  Maryland  Casualty  Co.  at  a  rate  of  65  cents  for  postal  clerks, 
$1.25  for  postmasters,  and  $1.70  for  other  employees,  as  against  the 
previous  rate  of  $3  per  thousand  dollars. 

There  has  been  passed  to  the  disbursing  officer  and  paymaster  on 
the  Isthmus  for  payment  audited  vouchers  amounting  to  $8,962,- 
460.68  and  pay  rolls  amounting  to  $19,764,814.^2.  The  total  dis- 
bursements on  the  Isthmus  on  account  of  salaries  and  wages  of 
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employees  and  on  account  of  other  items  amounted  to  $27,749,135.69. 
DisDursements  in  the  United  States  amounted  to  $14,614,403.71,  a 
total  during  the  year  of  $42,363,539.40.  Tibe  payments  on  the 
Isthmus  on  account  of  salaries  and  wages  of  employees  amounted 
to  $19,344,379.82.  On  account  of  the  steady  withdrawal  of  gold 
coin  from  circulation,  three  shipments  of  money  from  the  States  to 
the  Isthmus  were  required,  a  total  amount  of  $1,700,000.  It  is 
evident  that  gold  com  is  carried  awa^  by  American  employees, 
European  and  West  Indian  laborers  leaving  the  country  on  account 
of  large  reduction  of  force  due  to  completing  different  parts  of  the 
work.  The  balance  of  the  necessary  supply  of  coin  was  obtained 
by  the  disbursing  officer  and  paymaster  as  heretofore  from  local 
banks  in  Panama  and  Colon  and  from  the  Canal  Zone  post  offices 
in  exchange  for  drafts  on  the  Treasurer  of  the  United  States,  and 
from  collections  due  The  Panama  Canal.  The  paymaster  reports 
that  the  supply  of  local  silver  has  been  running  about  800  ba^ 
of  1,000  pesos  each  per  month.  Local  silver  is  counted,  wrapped  in 
rolls  of  suitable  denominations,  and  paid  to  laborers  on  the  pay  car 
and  at  the  different  pay  offices.  (See  Table  No.  9.)  The  total  col- 
lections for  The  Panama  Canal  during  the  year  have  amounted  to 
$8,106,469.42,  of  which  $4,718,024.30  was  repaid  to  appropriations, 
$397,365.02  deposited  as  miscellaneous  receipts,  and  $2,963,148.96 
collected  on  account  of  Panama  Kailroad  commissary.  Tne  balance, 
$27,931.14,  was  collected  for  the  account  of  the  railroad,  bonding 
company,  and  other  contractors. 

The  inspection  of  timebooks  and  the  work  of  timekeepers  m  the 
field  was  continued  for  the  purpose  of  preventing  the  padding  of  tune 
books  and  insuring  the  performance  of  timekeepmg  in  the  field  in 
accordance  with  tne  regulations.  A  great  numoer  of  minor  errors 
were  discovered,  and  several  cases  of  fraudulent  practices  located, 
indicating  the  necessity  for  continuing  the  work  of  this  division. 

For  the  six  months  this  office  has  maintained  records  of  purchases 
and  sales  of  quartermaster's  stores  there  has  been  received  material 
and  supplies  of  a  total  value  of  $7,887,431.66,  of  which  $4,840,245.92 
was  for  stock  and  $3,047,185.74  was  for  material,  supplies,  and  equip- 
ment delivered  direct  to  construction  divisions.  During  this  period 
the  issues  from  storehouses  have  amoxmted  to  $5,423,585.41,  while 
the  amoimt  received  from  direct  sales  to  outside  interests  totaled 
$142,377.56.  The  total  amount  received  during  the  year  from  the  sale 
of  material,  supplies,  and  ecjuipment,  mduding  the  amount  derived 
from  such  items  as  were  used  m  connection  with  work  done  for  purposes 
other  than  canal  and  from  issues  to  the  Panama  Railroad  and  Canal 
Zone  government  was  $1 ,741,196.18.  There  was  received  on  account 
of  stock,  material,  and  supplies  $1,468,426.64,  about  $1,000,000 
of  which  was  from  the  Panama  Railroad  Co.  and  Canal  Zone  govern- 
ment. Two  hundred  and  eight  thousand  eight  hundred  and  forty- 
five  dollars  and  seventy-five  cents  derived  from  the  sale  of  construc- 
tion material  and  equipment,  and  $13,968.79  from  the  sale  of  French 
material  and  equipment  was  deposited  in  the  Treasury  as  miscellaneous 
receipts.  United  States  fimds,  and  $49,955  was  credited  to  appro- 
priations as  a  reimbursement  for  expenses  incurred  in  making  such 
sales.  The  inventorv  balance  of  stock  in  storehouses  on  Januarv  1, 
1914,  amounted  to  $3,731,765.97;  on  July  1, 1914,  $4,333,611.37.  (See 
Table  No.  39.) 
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The  commissary  accounts  show  that  supplies  to  the  value  of 
$5,489,463.37  were  purchased  during  the  year.  Groceries  purchased 
cost  $1,486,425.32;  cold  storage,  $2,165,898.60.  Supplies  costing 
$5,662,744.56  were  sold  for  the  sum  of  $6,823,162.29.  Sales  to  The 
Panama  Canal  amoimted  to  $1,626,635.76;  to  other  branches  of  the 
United  States  Government,  $232,857.88,  and  to  steamship  companies 
$10,779.98;  for  coupons  issued  to  employees  and  others  entitled  to 
purchase  from  the  conunissaries,  $4,623,357.93.  On  the  total  value 
of  supplies  sold  the  average  surcharge  added  to  the  cost  deUvered 
on  the  Isthmus  was  18  per  cent.  Supplies  to  the  value  of  $4,287,615.30 
were  purchased  in  the  United  States,  $722,840.14  from  foreign  coun- 
tries, and  $452,282.12  on  the  Isthmus.     (See  Tables.  Nos.  40  and  41.) 

CANAL  ZONE   AOCOUNTS. 

The  separate  business  of  the  Canal  Zone  has  reduced  materially 
during  the  year,  as  is  shown  by  the  tables  of  financial  transactions 
attached  to  this  report.  The  amount  of  revenues  derived  from  ren- 
tals, taxation,  etc.,  has  decreased  from  $212,266.83  in  1913  to  $168,- 
076.64  in  1914.  Tlie  audited  expenditures  di^-ing  the  year  amounted 
to  $261,064.17.  In  the  operation  of  the  post  offices  there  was  a 
decrease  in  the  number  of  orders  issued  from  238,316  in  1913,  to 
198,009  in  1914,  with  a  reduction  in  amount  from  $4,883,624.13  to 
$4,029,364.97.  Fees  amounting  to  $19,408.44  were  collected,  as 
against  $23,366.31  for  the  prior  fiscal  year.  The  total  amount  of 
money  orders  issued  to  Jime  30,  1914,  was  $36,583,992.49.  The 
greater  part  of  the  orders  drawn  are  on  the  United  States,  and  on 
account  of  such  orders  the  siun  of  $3,400,000  was  remitted  during 
the  year  to  the  Postmaster  General  of  the  United  States.  On  June 
30  there  was  a  balance  of  $471,422.7^  due  the  United  States  on 
account  of  money  orders  actually  paid  by  that  Government  and  re- 
turned to  the  Auditor  for  the  I*ost  Office  Department  for  audit 
and  transmittal  to  the  Isthmus. 

Postage  stamp  revenues  received  during  the  fiscal  year  1914 
amounted  to  $91,256.30,  a  reduction  from  $100,917.99  received  during 
the  fiscal  year  1913,  although  an  increase  over  the  $87,611.45  received 
during  the  fiscal  year  1912.  I  again  reiterate  the  recommendation 
made  in  previous  reports  that  the  postal  system  of  the  Canal  Zone 
be  reUeved  of  the  payment  of  40  per  cent  of  all  stamp  revenues  to 
the  RepubUc  of  Panama.  To  June  30, 1914,  payments  on  this  account 
have  amounted  to  $277,333,42. 

Postal  savings  certificates  amounting  to  $1,708,530  were  issued 
during  the  year,  while  the  withdrawals  amounted  to  $1,855,739.  The 
amoimt  on  deposit  in  the  postal  savings  banks  Jxme  30,  1914,  was 
$489,818.  The  major  portion  of  the  fimds  of  the  Canal  Zone  have 
continued  on  deposit  with  the  two  depositories  in  Washington, 
although  an  amount  not  exceeding  $100,000  is  deposited  in  one  ot 
the  banks  on  the  Isthmus.  The  amount  on  deposit  m  all  depositories 
Jime  30,  1914,  was  $1,594,285.53,  against  $2,168,339.62  on  June  30, 
1913.  These  funds  are  secured  by  the  deposit  of  high  grade  bonds 
under  the  control  of  a  representative  of  the  Government.  The  inter- 
est received  on  deposits  during  the  year  amoimted  to  $61,354.12,  as 
against  $32,647.77  received  during  1913.  This  amount  makes  more 
than  one-third  of  the  total  revenues  of  the  Canal  Zone  exclusive  of 
postal  revenues.  The  total  amount  of  interest  received  to  the  end 
of  the  fiscal  year  was  $179,418.19. 
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Canal  clubhouses  received  a  total  revenue  of  $132,624.05  and 
expended  $133,086.95.  The  balance  June  30,  1914,  in  clubhouse 
funds  amounteil  to  $26,513.96.  The  oblij^ations  outstanding  against 
this  item  amounted  to  $10,534.53,  leavmg  available  a  balance  of 
$15,979.43. 

OLAIMS  FOB  INJURIES  AND  DEATHS. 

The  provisions  of  the  injury  compensation  act  of  May  30,  1908,  as 
amended  by  section  5  of  the  act  of  March  4,  1911,  was  superseded 
April  1,  1914,  by  the  Executive  order  of  the  President  of  March  20, 
1914,  which  was  promulgated  in  accordance  with  the  authority  con- 
tained in  section  5  of  the  Panama  Canal  act.  In  addition  to  the 
methods  of  settlement  under  the  law,  the  settlement  of  claims  has 
been  somewhat  compUcated  by  the  provisions  of  the  Executive  order 
of  February  26,  1913,  which  were  made  effective  by  President  Taft 
on  March  1,  1913,  and  suspended  by  President  Wilson  on  March  24, 
1913.  on  accoimt  of  the  failure  of  an  appropriation  to  meet  aii^  claims 
which  might  be  allowed.  The  Comptroller  of  the  Treasury  mrst  held 
that  during  the  interim  from  March  1  to  March  23  the  Executive 
order  was  inoperative  and  all  claims  were  allowed  during  that  period 
in  accordance  with  the  provisions  of  the  general  compensation  law 
authorizing  payment  for  periods  of  disabihty  not  exceeding  one  jesLr 
at  the  rate  of  compensation  received  by  the  mjured  employee  at  time 
of  injury.  Later  it  was  held  that  the  Executive  order  was  in  effect 
covering  the  period,  and  on  account  of  three  claims  filed  thereimder 
a  total  of  $7,808.71  was  allowed.  These  decisions  resulted  in  paying 
the  higher  compensation  under  the  two  provisions.  In  draftmg  the 
Executive  order  it  was  intended  that  the  reduced  allowances  during 
short  periods  of  disabihty  due  to  minor  injuries  woxild  permit  larger 
allowances  in  cases  of  permanent  disabihty  and  death  without  any 
additional  draft  upon  the  fimds  of  The  Panama  Canal,  which  was 
already  paying  injury  compensation  at  the  rate  of  nearly  $250,000 
per  annum,  and  has  paid  since  August  1,  1908,  the  sum  of 
$1,145,085.71. 

Under  the  general  compensation  law  there  have  been  allowed  since 
July  1,  1913,  a  total  of  975  claims,  while  148  claims  were  disallowed 
on  account  of  injuries  received.  Of  the  disallowed  claims  the  follow- 
ing are  the  reasons  given:  Disabihty  lasting  less  than  15  days,  90; 
injiury  not  received  in  course  of  employment,  30;  claimant  not  em- 
ployee of  The  Panama  Canal,  1 ;  accidents  described  not  the  cause  of 
mcapacity,  53;  disabihty  caused  by  illness,  11;  insuflicient  evidence 
to  estabhsh  connection  between  alleged  injury  and  incapacitv,  39; 
neghgence  and  misconduct,  10.  Fifty-two  deatn  claims  were  allowed, 
while  8  were  disallowed  for  reasons  as  follows:  Claimants  not  con- 
sidered dependent  parents  within  the  meaning  of  the  act,  5 ;  employees 
not  in  course  of  employment,  2;  deceased  not  employed  by  C!om- 
mission,  1. 

Under  the  act  of  February  24, 1909,  authorizing  the  Isthmian  Canal 
Commission  to  ^ant  meritorious  sirk  leave  to  injured  employees  for 
not  exceeding  30  days  in  any  one  year,  which  has  been  restricted  in 
most  cases  to  the  periods  of  disability  lasting  15  davs  or  less,  3,610 
ca.ses  were  allowea.  The  average  duration  of  disabiUtv  for  which 
injury  compensation  claims  have  been  filed  is  50  days,    i'he  average 
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estimated  duration  of  cases  in  which  meritorious  sick  leave  has  been 
granted  is  eight  days. 

The  first  effect  of  the  compensation  order  of  April  1,  1914,  which 
provides  for  the  payment  of  partial  compensation  of  75  per  cent  of  the 
monthly  pay  of  an  employee  for  three  months  and  50  per  cent  there- 
after, instead  of  the  total  compensation  received  by  an  employee 
during  the  period  of  disabilitv  not  exceeding  one  year,  was  a  big 
reduction  in  the  amount  paid,  to  employees  on  accoxmt  of  injuries, 
the  amount  allowed  for  the  first  three  months  of  the  operation  of  the 
order  being  84,283.83.  This  amount  does  not  represent  the  total 
amount  that  will  be  allowed  on  account  of  injuries  received  dining  the 
period,  as  no  allowances  were  made  on  account  of  long  continuing 
periods  of  disabihty  nor  on  accoimt  of  death  claims.  When  these 
cases  are  allowed  it  will  increase  materially  the  amount  allowed,  as  the 
maximum  allowance  under  the  mjury  compensation  law  itself  was  a 
year's  pay,  whereas  under  the  order  an  employee  permanently  dis- 
abled, or  nis  dependents  in  case  of  his  death,  may  receive  the  maxi- 
mum of  $5,000,  if  his  compensation  was  $125  or  more  per  month. 
However,  imless  many  serioxis  accidents  occur  in  the  future  and  in 
greater  number  than  in  the  past,  the  amount  paid  under  the  new 
order,  in  proportion  to  the  number  employed,  wul  not  be  as  great  as 
the  amount  paid  under  the  original  compensation  act  of  May  30,  1908. 
Many  questions  are  arising  under  the  order  for  which  there  are  abso- 
lutely no  precedents,  but  the  order  appears  to  be  susceptible  of  prac- 
tical administration,  in  view  of  the  fact  that  a  limit  is  placed  upon  the 
total  amount  which  may  be  paid  in  any  one  case  and  a  schedule  of 
compensation  is  provided  which  enables  the  administrative  ofl5cer  to 
make  a  much  fairer  settlement  than  was  possible  under  the  generid 
oempensation  law.  It  is  not  subject  to  the  same  practical  objections 
as  the  Executive  order  of  February  26,  1913,  the  settlement  of  the 
three  claims  under  which  were  involved  in  serious  disagreement,  as 
that  order  afforded  no  guide  whatever  to  the  amount  of  the  payments 
required. 

CANAL  APPROPRIATIONS. 

Confess  has  appropriated  a  total  of  $374,048,194.59  for  the  canal, 
including  the  appropriation  contained  in  the  simdry  civil  act  approvea 
August  1,  1914.  Of  this  amount  $12,050,825  was  for  fortifications, 
$1,124,525  of  which  is  contained  in  the  current  act;  $22,508.01  was 
appropriated  for  the  reUef  of  private  persons;  $361,974,861.58,  in- 
cluding $20,718,000,  appropriated  August  1,  1914,  was  for  the  con- 
struction of  the  canal  and  its  adjuncts.  Except  for  the  portion  used 
in  maintaining  and  operating  the  canal  (to  which  $161,608.52  was 
chained  during  the  year),  and  the  $2,000,000  appropriated  for  colliers, 
that  amount  is  a  cnarge  {gainst  the  total  autnorized  bond  issue  of 
$375,200,900,  as  fixed  by  section  29  of  the  tariff  act  of  August  5,  1909. 
If  about  $3,250,000  of  the  amoimt  now  appropriated  is  used  ui  ope> 
ating  and  maintaining  the  canal  to  Jime  30,  1915,  there  may  still  be 
appropriated  for  canal  construction  about  $18,500,000.  Of  this 
amoimt  probably  $5,000,000  will  be  required  to  meet  the  obligations 
incurred  during  the  fiscal  year  1915. 

The  actual  cash  balance  on  hand  Jime  30,  1914,  for  the  con- 
struction of  the  canal  was  $6,588,550.34,  a  large  reduction  from 
the  $20,673,904.79  available  June  30,  1913.  The  cash  available 
under  appropriation  items  2,  3,  4,  7,  and  10  was  insufficient  to  meet 
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the  charges  payable  from  such  appropriations  immediately  after 
July  1,  1914.  Fourteen  thousand  eight  himdred  and  sixty-seven 
dollars  and  sixty- three  cents  of  item  5  was  used  to  meet  expenses  in- 
curred under  item  2.  The  rolls  covering  accrued  leave  due  and  pay- 
able after  the  permanent  organization  was  put  into  effect  Aprd  1, 
amounting  to  $906,436.91,  caused  a  large  part  of  the  shortage  in 
items  3,  4,  7,  and  10.  The  deficiencies  in  the  four  appropriation 
items,  not  considering  ihe  bills  the  major  portion  of  which  were  not 
payable  so  that  the  money  was  available  to  meet  the  immediate 
needs,  were  about  as  follows: 

Item  3,  pay  of  officers  and  employees  on  Isthmus $400, 000 

Item  4,  IstbmuB  pay  rolls 750,000 

Item?,  pay  of  officers  and  employees,  Canal  Zone 30,000 

Item  10,  pay  of  sanitary  officers  and  employees 65, 000 

To  meet  the  deficiency  in  item  3,  $272,500  of  the  balance  in  the 
appropriation  ''Relocation  of  Panama  Raibroad"  and  $100,000  in  the 
appropriation  ''Canal  connecting  the  Atlantic  and  Pacific  Oceans" 
was  used.  To  meet  the  deficiency  in  item  4,  $112,500  of  the  appro- 
priation "Relocation  of  Panama  Railroad"  and  $500,000  of  item  5, 
''  Miscellaneous  material  purchases,  etc.,  on  Istlimus,  Istluni;;.n  Canal," 
were  used.  Any  balance  required  imder  these  two  appropriations  and 
the  deficiency  in  item  7  was  provided  for  out  of  tlio  current  appro- 
priation for  the  year  1915.  To  make  good  the  deficiency  in  item  10, 
$35,000  of  appropriation  item  11,  "  Sanitary  pay  rolls  on  Isthmus, 
Isthmian  Canal,  and  $10,000  of  the  appropriation  ''Material  and 
expenses,  sanitary  department,  Istlmiian  Canal,"  were  used.  The 
cash  balance  in  item  5  was  reduced  from  $12,879,240.41  July  1,  1913, 
to  $3,651,466.06  June  30,  1914.  Chargeable  against  this  appropria- 
tion were  the  bills  for  material  and  supphes  deUvered  prior  to  July  1, 
amoimtinj;  to  about  $2,725,000.  The  total  obligations  outstanding 
and  unpaid  on  June  30,  1914,  including  amounts  unpaid  on  contracts 
and  requisitions  for  material  for  delivery  during  the  fiscal  year  1915 
were  $9,704,133.04.  These  figures  indicate  that  the  amount  appro- 
priated by  the  sundry  civil  act,  $9,000,000,  will  not  be  sufficient  to 
meet  the  obligations  which  may  be  incurred  between  July  1,  1914, 
and  June  30,  1915. 

Six  million  two  hundred  and  fifty-four  thousand  two  hundred  and 
three  dollars  and  thirty-seven  cents  were  collected  and  returned  to  the 
Treasury  as  '^ miscellaneous  receipts"  to  June  30,  1914.  This  item 
represents  the  total  amount  appropriated  by  Congress  which  after 
being  used  for  miscellaneous  purposes  in  connection  with  the  original 
work  has  been  covered  back  into  the  Treasury  and  lost  to  canal  appro- 
priations. It  includes  payments  made  by  tiie  Panama  Railroad  Co. 
on  account  of  loans,  $1,687,714.92:  interest  on  loans,  $473,194.27; 
annual  subsidy,  $631,875;  and  oividends,  $344,945;  a  total  of 
$3,137,729.19.  For  the  reasons  stated  in  my  prior  reports,  that  the 
payment  of  this  amount  into  the  Treasury  rendered  it  impossible  for 
the  railroad  company  to  renew  its  roadbed  and  eauipment,  and  neces- 
sitated the  expenditure  of  moneys  appropriated  oy  Congress  directly 
for  rebuilding  and  reequippine  the  railroad,  and  requirea  the  canal  to 
pay  higher  prices  for  material  sold  and  services  rendered  by  the  rail- 
road company,  the  deposit  of  this  money  in  the  Treasiuy  may  be 
considerea  as  having  reduced  the  total  appropriations  available  for 
canal  purposes. 
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Table  1  shows  the  total  amount  made  available  for  canal  purposes 
as  $335,002,658.21.  To  this  amoimt  should  be  added  certain  amounts 
collected  between  Jul;^  1, 1908,  and  June  30, 1913,  the  original  expendi- 
tures for  which  were  included  in  the  estimates  for  the  canal  made  in 
1908.  The  two  items  in  question  are,  first,  the  $506,013.02  received 
in  reimbursement  of  the  expenditures  incurred  in  installing  water- 
works, sewers,  and  pavements  in  the  cities  of  Panama  and  Colon,  after 
adding  the  interest  on  the  capital  cost  and  deductii^  the  cost  of 
operation  and  maintenance,  and  second,  the  net  amount  received  from 
the  sale  of  French  scrap  and  from  the  sale  of  imserviceable  equipment 
or  equipment  no  longer  required  for  canal  construction  purposes, 
approximately  $200,000.  The  total  amoimt  received  from  the  sale 
of  such  scrap  and  equipment  during  the  period  stated  was  $325,696.20. 
The  total  available  for  construction  piuT)oses  to  June  30,  1914,  was 
therefore  $335,708,671.23. 
Respectfully, 

H.  A.  A.  SMrm, 
Auditor  Panama  Canal. 

Col.  Geo.  W.  Goethals,  United  States  Army, 

Governor  of  the  Panama  Canal,  Balboa  Heights,  Canal  Zone. 
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Tablb  1. — Statemeni  of  numeys  avaUabU  for  and  applied  to  the  purchau  of  canal  right$ 

and  cost  of  canal  construction  to  June  SO,  1914* 

Appropriations  by  Congress  (Table  3) $352, 205, 669. 59 

s: 

Appropriations  for  fortifications |10, 926, 300. 00 

Private  acts $21,411.56 

Judgments,  Court  of  Claims 1, 096. 45 

22, 508, 01 

Collections   returned    to   the   United    States 
Treasury  as  miscellaneous  receipts  and  lost 

to  canaf  appropriations  (Table  4) 6, 254, 203. 37 

17, 203,  Oil.  38 

Net  amount  available 335,002,658.21 


Classified  expenditures  (Table  5) 332, 939, 626. 28 


Fortifications $6,793,089.73 

Flrivate   acts   and    judgments. 
Court  of  Claims 19,008.01 


$6, 812, 097. 74 


Unapplied  credits  to  expenditures: 

Water  rentals 1, 213, 918. 37 

French  scrap  used  or  sold 1,242,893.97 

Unpaid  rolls  on  June  30, 

1914 $2,429,829.16 

LcoB  unpaid   amoimts   on 

rolls  for  fortifications 96, 159. 47 

2, 333, 669. 68 

Subsidies  from  Panama  Railroad  Co 631, 875. 00 

Dividends  from  Panama  Railroad  stock. . .  344, 945. 00 

Interest  on  loans  to  Panama  R.  R.  Co 473, 194. 27 

Miscellaneous  rentals 239, 099. 57 


13, 291, 693. 60 


Net  char^  to  classified  expenditures 319, 647, 932. 68 

Material  and  supplies  aad  other  unclassified  items  (Table  2)  less 

$71,199.88  for  fortifications 10,191,367.61 

Accounts  receivable 1,406,156.75 

Due  on  Treasury  Department  transfers  from  fortifications 610, 631. 33 

Unexpended  appropriation  balances  (Table  7)  except  $4,772,434.84 

for  fortifications  and  private  acts 6, 588, 550. 34 

Maintenance  and  operation  of  canal 161,608.52 

338, 606, 247. 23 
Leas  accounts  payable 3,603,589.02 

Total  accounted  for 335,002,658.21 

Tablb  2. — Statement  of  receipts,  disbursements,  and  balances  available  June  SO,  1914, 

BECEIFT8. 

Appropriations  by  Congress  (Table  8) $352, 205, 669. 59 

Water  rentals,  Panama  and  Colon 1, 213, 918. 37 

Salvage  from  French  material  aad  equipment 1,242,893. 97 

Collections  account  sale  of  Government  property,  etc.  (Table  4) 6, 254, 203. 37 

Collections  due  individuals  and  companies 4, 289. 97 

Total  receipts 360,920,976.27 
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Table  2. — Statement  of  receipts ^  disbunementat  and  hakmcei  avaiUahle  June  SO,  1914 — 

Continued. 

DISBUBSBMENTB. 

Classified  expenditures  (Table  5) 1332,939,020.28 

Civil  government  and  law $7, 217, 404. 53 

Health  department 17, 259, 797. 30 

Hospitals  and  asylums |9, 001, 581. 15 

Sanitation 7,109,744.63 

Ccmstniction  and  repair  of 
buildings 1, 148, 471.  52 

Construction  and  engineering 211, 295, 071. 34 

Atlantic $58,017,714.17 

Central 89,230,174.20 

Pacific 59,206,213.64 

General 4, 840, 969. 33 

General  items 90,374,263.38 

Fortifications 6, 793, 089.  73 

Maintenance  and  operation  of  canal 161, 608.  52 

Paid  into  the  United  States  Treasury  for  sales  of  Government  prop- 
erty ,  etc 6, 254, 203. 37 

Services  rendered  and  material  sold  to  individuals  and  companies. .        4, 565, 089.  53 

Unclassified  expenditures 10, 262, 567.  49 

Material  and  sujiplies $5, 840, 943. 01 

Other  unclassined  items,  including  suspense 
accounts  for  Ancon-Sosa  and  Balboa  wye 
fills,  1235,360.42:  erection  contract  payment, 
1241,518.38;  work  iD  progress,  $2,063,192.12; 
and  other  expaises  awaiting  distribution  by 
divisions,  $1,350,627.79 4, 421, 624. 48 

Accoimts  receivable 1, 406, 166.  75 

Total  disbursements 355,589,251.94 

Less  amounts  included  above  but  unpaid  on  June  30,  1914 6, 083, 418. 1 7 

Sallies  and  wages  unpaid  on  rolls  to  June  1, 

1914 234,125.06 

Pay  rolls  for  the  month  of  June,  1914 2, 195, 704. 09 

Accounts  payable 3,603,589.02 

Net  disbursemflttte 349,555,833.77 

Caah  balances,  June  30,  1914 11,365,141.50 

Congressional  apptvpriations  (Table  7) $11, 360, 985. 18 

Collections  due  individuals  and  companies 
($4,289.97)  less  amount  due  Panama  Railroad 
trom  collections  repaid  to  appropriations 
($133.65) 4,155.32 

Total  accounted  for 360, 920, 975. 27 

Tablb  3. — SUUement  of  appro priationa  by  Congress, 

Canal  rights  from  French  company  fact  of  June  28, 1902) $40, 000, 000. 00 

Canal  Zone  rig[hts  from  TepuDlic  of  Panama  (act  of  Apr.  28, 1904). . .      10, 000, 000. 00 

Canal  connecting  Atlantic  and  Pacific  Oceans 21, 000, 000. 00 

Act  of  June  28,  1902 $10,000,000.00 

Actof  Dec.  21,  1905 11,000,000.00 

Deficiency  for  fiscal  year  1906  (act  of  Feb.  27,  1906) 5, 990, 786. 00 

Miscellaneous  material  purchases   in  United 

States $1,000,000.00 

Miscellaneous  material  purchases  on  Isthmus. .  400, 000. 00 

Pa^  ments  to  Panama  Railroad  Co 200, 000. 00 

Isthmus  pa- rolls 2,100,000.00 

Salaries  and  services  in  the  United  States 75, 000. 00 

New  equipment  purchases 1, 565, 786. 00 

Reequipment  of  Panama  Railroad 650, 000. 00 

Total  for  purchase  of  rights  and  for  lump-sum 
appropriations  common  to  all  departments 76, 990, 786. 00 
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ExpenaeB  in  the  United  States $1,847,235.69 

Salaries 11,326,056.33 

Incidental  expenses 521, 179. 36 

Construction  and  ensineering 228,635,937.24 

Pay  of  officers  and  emplo  ees 27,029,212.00 

Pay  of  skiUed  and  unskilled  laborers 94, 809, 961. 00 

Miscellaneous  material  purchases,  etc 100, 881, 514. 24 

Incidental  expenses  on  Isthmus 5, 915, 250. 00 

Civil  administration 5,304,200.00 

Pay  of  officers  and  employees |4, 007, 000. 00 

Pay  of  skilled  and  unskilled  laborers 191, 000. 00 

Material  and  expenses 1,106,200.00 

Sanitary  department 13, 295, 335. 16 

Pay  of  officers  and  emplo^-ees $5, 091, 000. 00 

Pay  of  skilled  and  unskilled  laborers 2, 916, 968. 00 

Material  and  expenses 5, 287, 367. 15 

Keequipment  of  Panama  Railroad 4,185,000.00 

Relocation  of  Panama  Railroad 7, 815, 000. 00 

Redemption  of  firstrmortgage  bonds  of  Panama  Railroad  Co 2, 298, 367. 50 

Scmitation  in  the  cities  of  Panama  and  Colon 800, 000. 00 

Survey  of  lands,  Canal  Zone 75,000.00 

Relief  of  Pembroke  B .  Banton  for  injuries 10, 000. 00 

Total  for  fiscal  years  1907  to  1914,  inclusive,  less  fortifications. .    264, 266, 075. 58 


Total  for  canal  construction,  rights,  etc.,  to  June  30,  1914 341, 256, 861. 58 

Fortifications 10, 926, 300. 00 

Armament  of  fortifications 13,075,000.00 

Seacoast  batteries 5, 365, 000. 00 

Land  for  military  purposes 50,000.00 

Surveys  for  militaiy  purposes 62, 000. 00 

Causeways 150, 000. 00 

Submarine  mine  structures 275, 200. 00 

Field  fortifications  and  camps 394, 350. 00 

Manu^M^ture  and  test  of  ammunition 575,000.00 

Submarine  mines Ill,  750. 00 

Electric  lifi^t  and  power  plants  at  fortifications .  173, 000. 00 

Searchlights  for  seacoast  fortifications 285, 000. 00 

Sanitary  clearing,  filling,  etc 210,000.00 

Fire  control  at  fortifications 200,000.00 

Private  acts  for  relief 21,411.56 

Elizabeth  O.  Martin,  June  17, 1910 91, 200. 00 

Marcellus Troxell,  Jan.  13, 1911 1,500.00 

W.  L.  Miles,  Feb.  13, 1911 1,704.18 

Chae.  A.  CasweU,  Mar.  2, 1911 1, 056.00 

Heirs  of  Robert  S.  Gill,  Jul  /  3, 1912 2, 520. 00 

Douglas  B.  Thompson,  Jul  *  3, 1912 1, 500. 00 

AUessandra  Comba,  Julv  10, 1912 500. 00 

Peter  Wimngton.  Feb.  7, 1913 500.00 

Raymondu.  ridenour, Feb. 7, 1913 500. 00 

Heirs  of  Chas.  E.  Stump.  Feb.  7, 1913 1, 500. 00 

Parents  of  Edward  Maher.  Feb.  18, 1913 1, 980. 00 

0«»rF.Lacke-,Feb.l8.1913 1,500.00 

Pedro  Sanchez,  Feb.  18. 1913 2,000.00 

John  H.  Cole.  Feb.  18. 1913 1,951.38 

RobertCoggan,Feb.  18, 1913 1,500.00 

lodgment  of  the  Court  of  Claims,  War 1,096.45 

Act  of  Aug.  26, 1912 $196.45 

Act  of  Mar.  4, 1913 900.00 

Total  appropriations  by  Congress  to  June  30, 1914 352,205,669.50 
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Table  i.— Detailed  statement  o/eolleetioru  wkidi  have  been  dejfontedin  the  United  Staiea 
Treasury  as  miscellaneous  receipts  and  lost  to  eanal  appropriations  to  June  30, 1914. 


Current  year. 
Sales  of  Panama  Canal  property 

•Sale  of  property $208, 845. 75 

Sale  of  French  material  and  equip- 
ment       13,968.79 

Sale  of  water 

Sale  of  Panama  Railroad  stock 

Meas  accounts 

Receipts  from  pay  patients 

Quarantine  subsistence 

Sale  of  Panama  Canal  building,  city 

of  Panama 80, 000. 00 

Rentals  of  Panama  Canal  property 

Rent  of  lands  and  buildings 

Rent  of  equipment 

Panama  water  and  sewer  rentals 51, 301. 65 

Colon  water  and  sewer  rentals 43, 206. 92 

Rentals,  nuscellaneous 

Work  done  by  Panama  Canal 

Labor  fumisihed  Panama  Railroad  Co 

Other  labor  furnished 

Miscellaneous 

Telegraph  and  telephone  service 

Hotels  and  boarding  camps 

Hotel  coupon  books .• 

Laundry  receipts 

Corral  receipts 

Miscellaneous 

Interest  on  loans 

Repayment  of  loans 

Pay-car  overages 37. 91 

Subsidies  and  dividends 

Annual  subsidy  from  Panama  Railroad 

Dividends  on  Panama  Railroad  stock 

Tolls 4. 00. 


Total  to  date. 

11,388,277.57 

$1, 059, 345. 86 

95, 603. 59 
255.43 
1, 300. 00 
46, 879. 48 
79, 992. 68 
24, 900. 53 


80,000.00 


41, 427. 
311, 047. 
123, 269. 

74,  779. 

65, 425. 


24 
33 
36 
92 
74 


615, 949. 59 


180,  336. 
27, 449. 


97 
55 


3, 547. 35 

758, 470. 34 

32, 238.  28 

7, 382. 01 

8,  628. 56 

93,  740. 47 

473, 194.  27 

1,  687,  714.  92 

449.49 


207,  786. 52 
3, 065, 365. 69 


631,  875. 00 
344,^45.00 


976, 820. 00 


4.00 


Total 6,254,203.37 

Table  No.  5. — Detailed  statement  of  classified -expenditures  for  the  fiscal  year  ending 
June  30 y  1914,  and  total  from  the  beginning  of  the  work  to  date. 


Civil  KOVMnment  and  law: 

Administration 

Supreme  and  circuit  courts -. . . 

Prosecuting?  attorney 

Division  of  revenues 

Division  o f  posts 

Division  of  customs 

Division  of  lands  and  buildings 

Division  of  estates 

Police  and  prisons 

Fire  protection 

Maintenance  and  operation  of  wata-  works  and  sewers— 

Panama 

Colon 

Repairs  and  maintenance  of  pavements— 

Panama 

Colon 

Miscellaneous  Zone  public  works. 

Treasurer  of  the  Canal  Zone 

Construct  ion  of  buildings 

Repairs  of  buildings 

Survey  of  Canal  Zone  lands. 

Office  of  counsel  and  chief  attorney,  special  atUn-ney 

Land  office 


Total  fiscal 
year  1914. 


$51,149.11 
31,759.28 


Total  to  June 
30, 1914. 


11,459.46 

113.814.52 

13,02&4A 


3,703.39 

282, 83a  84 

96,557.  n 

74,953.00 
60,341.42 

29,616.19 

8,531.47 

707.56 

6,679.25 

7.48 

6,317.88 


15,494.10 
1,088.18 


8656,977.20 
806,429.00 

39,558.47 
196,019.21 
846,424.08 

88.853.79 
102,046.07 

33,601.04 

2,525,523.86 

882,311.04 

343,7DL96 
313,276.82 

70,756.71 
U,4ga04 
34, 15a  53 
62,944.06 
614,526.89 
25,075.05 
75,000.00 
62,146.21 
0,419.84 
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Table  No.  5. — Detailed  statement  of  classified  expevidUures  for  the  fiscal  year  ending 
June  30  y  1914,  ond  total  from  uie  beginning  of  the  work  to  (fate-Ajontinued. 


Totol  fiscal 
year  1914. 


Total  to  Jima 
30, 1014. 


CWfl  goyernmeiit  and  law— Contlnned. 

D  *st  rlct  court 

District  attorney 

OuialZone  manhal 


Less  amocmt  pro  rated  to- 
Cost  of  work  done  tor  and  sales  to  private  persons. 
Operation  and  maintenance  of  canal 


Total,  chU  government  and  law . 


Healtfa  department: 

Administration 

Hospitals  and  asylnms— 

U  edical  storehouse,  Colon , 

Anoon  hospital 

Colon  hosp  ital 

Taboga  sanitarium 

Santo  Tomas  tiospital 

Other  hospitab,  dispensaries,  and  sick  camps 

Qnarantine 

Sanltatfon,  Panama  and  Coton— 

San  itation  oroper ,  Panama 

Disposal  orgarbage,  street  cleaning,  etc.,  Panama. 

Sanitation  proper,  Colon , 

Disposal  ofgarbage,  street  cleaning,  etc.,  Colon. . . 
Zone,  sanitatton— 

Sanitation  proper. 


Disposal  oisarbage,  street  cleaning,  etc. 

Constructton  of  Duildings 

Repaira  of  buildings 

CoroMUfarm 


amount  pro  rated  to- 
Cost  of  work  done  for  and  sales  to  private  person' 
Operatkm  and  maintenance  oi  canal 


Total,  health  department. 


Department  of  oonstractfcm  and  engineering: 
▲tiantk:  district- 
Dry  excavation  (prism),  construction  work, 
Dredging  excavation  (prism)— 

(instruction  work 

Plant 

Oatun  dam  and  spillway— 

Construotion  work 

Plant 

Qaton  locks— 

Constructloo  work 

Plant 

Oatun  power  plant,  permanent- 
Construction  work.. 

Plant 

Eoek  and  sand  aooount— 

Porto  Bello  rock  plant , 

Transportation  plant 

Ookm  brealcwater— 

Construction  work 

Plant 

Oatun-lilndi  levee 

Twminal  fkdllties.  Cristobal— 

Constructkm  work 

Plant 

Ctaaring  channel  In  Oatun  Lake 

Trinidad  River  dam,  construction  work 


Total,  Atlantfe  district. 


Caitraldlrtrict— 
Dry  axcavatVni— 
Constructkm  work. 

Plant 

Dredging  excavation— 
CoDstructkm  work. 
PInl 


S3, 349. 14 
2.089.64 
1,687.97 


793,066.10 


8,  OIL  99 
5,940.58 


779,113.53 


42,485.37 

7,437.96 

830,707.80 

69,736.68 

6,08L19 

11.948.16 

129, 3n.  13 

41,247.69 

40,471.99 

14,328.39 

26,395.34 

8,678.87 

230,166.64 

50,83L24 

3,945.81 

16,764.22 

10,33L57 


1,090,870.07 


10,540.01 
10,097.09 


1,009,632.37 


76.30 

642,429.05 
>  120, 44a  23 

328,331.68 
1120,996.50 

1,851,830.34 
189,214.86 

310,180.84 
2,012.47 

1168,533.48 
1347,457.07 

1,452,812.20 

156, 183. 17 

46,536.84 

470.609.10 
35,270.51 
17,607.86 
37,810.66 


4,470.812.25 


2,008.000.13 
163,74L82 

2,433,800.45 
701,782.60 


18,340.14 
2,069.64 
1,687.07 


7,231,357.10 


8,  OIL  90 
5, 04a  58 


7,217,404.58 


888,710.22 

48,630.77 

4,011,177.26 

1,065, 4ia  32 

131,428.43 

72,447.83 

2, 185,54a  34 

407,668.64 

846. 537.  n 
02,0)7.60 

63.%43a8S 
47,67L15 

4,946,233.93 
537,004.80 

1,037,745.00 

110,726.46 

15,798.43 


17,281,035.00 


10, 54a  01 
10,697.69 


17,259.797.30 


1,483,709.72 

9,076,914.85 
127,067.21 

12.205,988.44 
1416,444.07 

30,004,213.49 
109,036.36 

674,202.60 
4,206.01 

17,003.84 
141,50L68 

4,080,056.40 
163,124.20 
119,005.31 

485,157.24 
35.270.51 
12,014.58 
37,810.66 


68,017,714.17 


86,012,107.67 
1116,837.53 

3,454,203.78 
7U,026.S8 


340 


THE  PANAMA  CANAL. 


Table  No.  5. — Detailed  statement  of  classified  expenditures  for  the  fiscal  year  ending 
June  30 f  1914 1  ond  total  from  Vie  beginning  of  the  work  to  da  to—Contiziued. 


Department  of  constrncMon  and  engloeerlng— Continued. 
Central  dlstrict^ContUiued. 

Clearing  channel  in  Qatun  Lake 

Masonry — 

Construction  work 

Plant 


Total,  central  district. 


Total  fiscal 
year  1914. 


$7,799.96 


11,600.00 


5,066,941.31 


Pacific  district- 
Dry  excavation  (prism)~ 

Construction  work 

Plant 

Dredging  excavation  (prism)— 

Oonstruction  work 

Plant 

Pedro  Miguel  locks  and  dams- 
Construction  work 

Plant 

Mirafloree  locks  and  dams— 

Construction  work 

Plant 

Rock  and  sand  account— 

Ancon  rock  plant 

Cbame  sand  plant 

Miraflores  pow(»r  plant,  construction  work. . 

Naos  Island  breakwater,  construction  work . 

Terminal  facilities,  Balboa- 
Construction  work 

Plant 


186,093.42 
1157,238.33 

964,961.15 
1107,497.14 

1,795,940.46 
1,128.53 

3,632,70a57 
198,564  54 

1133,463.86 

111,478.19 

34,124.36 

446,237.31 

5,400,660.47 
1126,724.97 


Total,  Pacific  district 11,826,888.24 


General: 

Aids  to  navigation— 

Ccostruction  work 

Plant 

Permanent  town  sites,  construction  work . 

Permanent  buildings- 
Construction  work 

Plant 

Electric  transmission  line — 

Construction  work 

Plant 

Pennanent  oil  pipe  line,  construction  — 


190,181.44 

4,058.42 

720,624.39 

,526,363.01 
16.075.87 

,902.367.80 

1630.54 

132,054.60 


Total,  general '     4,326,985.70 


General  items: 

Hotels,  messes  and  kitchens,  operations 

Hotel  equipment 

Hotel,  incidental  expenses 

Hotel  Tivoli 

Hotels,  messes  and  kitchens,  alterations  and  improvements . . . 

Lands  purchased — 

For  construction  work  or  to  be  flooded 

For  other  purposes 

Joint  land  commission 

Cristobal  terminals- 
Docks  and  wharves 

Dredgine 

Balboa  terminals,  docks  and  wharves 

Panama  Railroad  second  main  track 

Relocation  of  Panama  Railroad- 
Construction  work 

Maintenance 

Plant 

Purchase,  Improvement,  and  repair  of  steamers- 
Panama 

Colon 

Cristobal 

Ancon 

Construction  of  buildings,  department  of  constniction  and 
•  neerin? 

Alteration  and  repair  of  buildings,  department  of  construction  and 

enHneerine * 

Purchase  from  New  Panama  Canal  Co 

Payment  to  Republic  of  Parama 

Loans  to  Panama  Railroad  Co 

Purchase  of  Panama  Railroad  stock 


14,610.07 
14,357.58 
12,110.15 
119.243.59 
27,213.60 

111,237.63 
158.723.08 
321,388.70 

16,076.54 


16,215.75 
44.29 

286,311.17 

663.75 

1500.00 


engi- 


18,157.67 
115,289.32 


Total  to  June 
30, 1914. 


1157,151.18 
12,432.77 


89,230,174.20 


8, 511, 93a  46 
194,618.98 

11,485.601.75 
637,027.88 

13,441,55&31 
24,123.65 

21,797,177.67 
123,496.58 

124,417.18 

17,724.95 

208,609.96 

851,338.19 

7,264,838.50 
134,175.77 


59,206,213.64 


500,666.52 

30,941.27 

720,624.39 

1,590,252.30 
21,349.06 

1,916,383.43 
752.36 


4,840,960.33 


1104,232.32 
61,146.63 
51.917.12 

1175,577.55 
141,569.58 

552,624.03 
812,141.93 
843,844.70 

232,595.06 

84.773.74 

160.887.07 

1,123,522.22 

8,942.372.37 
118,200.75 
210,606.28 

655,942.48 
579,812.22 
716.085.43 
728,271.88 

9,611,827.29 

783.490.73 

40,000.000.00 

10,000.000.00 

3,247,332.11 

167, 118.  M 


« Credit. 
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Tabub  No.  5. — Detailed  statement  of  classified  expenditures  for  the  fiscal  year  ending 
June  SO,  1914i  and  total  from  the  beginning  of  the  work  to  cbce--Continue(L 


0«oeral  items— Oontlnued. 

CoDStructlon  of  waterworks  and  sowers- 
Panama  

Colon 

Zone  waterworks  and  sewers— 
Construction- 
Zone  proper 

Panama  system 

Colon  svstem 

Ancon  nitration  plant 

Peratment  supply 

Maintenance 

Pavlnc;  Panama 

Pavlnk  Colon 

Zone  roadways- 
Construction  work 

Repairs  and  maintenance 

liisoellaiMMNis  fcradtnf;  and  other  munblptil  wor  : 
HovinK  and  care  of  French  material  and  equipment. 

Plant  in  Panama  Railroad  service 

Permanent  plant 


Total  fiscal 
year  1014. 


$1,605.37 
3,055.63 


74.803.05 
'i24,'366.'6i 


761.215.55 
344.128.42 


10.347.34 

25.695.21 
54.106.37 


101.087.18 
-1310.10 


Total,  general  items I     2.507.350.68 


Fortifications* 
Atlantic— 

Seacoast  batteries,  emplacement. 

F  ire  control 

Submarine  mines  structures 

Plant 


Total,  Atlantic  fortiflcatkms. 


Pacific— 

Seacoast  batteries,  emplacement. 

Power  plants : — 

Searchlights 

Fire  control 

Submarine  mines  structures 

Causeway 

Plant 


Total,  Paeifle  fortifications . 


LtDd  defenses  and  barracka— 

Surreyi 

Field  fortifications  and  camps. 


Total,  land  defenses  and  barracks . 


Qmis  and  anumraltion— 

Armaments  to  fortifications. 

A  mmunttlon 

Submarine  mines  material. . 


Total,  guns  and  ammunitfon. 
Total,  fortifications 


613,^186.82 

213.08 

100,502.05 

3,477.83 


726,580.68 


Total  to  Jona 
30, 1014. 


045,074.24 

15,260.01 

61.66 

4,763.56 

74,865.00 

20,135.23 

131,207.66 


1,028,862.13 


17,377.67 
183,351.27 


200,728.04 


1,667,200.61 

003.62 

64,357.38 


1,722, 56a  46 


3,678,73Z21 


Qimd  total 33,605, 465w20 


1682,563.28 
616.268.00 


8,876.001.79 

400,073.45 

044.354.80 

10,816.33 

776.857.30 

1,585.635.68 
577.718.28 
534.038.72 

1,438.706.70 

261,482.83 

4,142.62 

2.833.23 

780.506.65 

36.087.66 


go.  374. 263. 38 


1,612,841.06 

213.08 

116,184.70 

10,806.27 


1,74a  047.00 


1,066,687.25 

15,260.01 

61.66 

4,763.56 

78,836.97 

64,600.01 

8,207.73 


2,158,516.17 


46,06a  10 
106,45a  79 


242,5ia80 


2,506,746.72 

003.62 

64,357.88 


3,652,006.67 


O,793,0Sa7S 


^WP^*  ^WP^Fj  ^P^W^k  ^^9 
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Expenditure  aeoountsfor  the  fUoal  year  ending  June  SO,  1914,  whiA  have  been  (barged  to 
departments  and  divisions  for  distribution  to  canal  construction  accounti, 

Adminutratioii: 

General  adminiiitrative  ezpenaefi  (9  montlu) $218, 438. 59 

Miflcellaoeous  general  expenasfi  on  the  IsthmuB  (9  montha) 384, 156. 00 

General  bureau  (3  months) 23,982.60 

Time-keeping  bureau  (3  months) 23,307.43 

Gost-keepinff  bureau  (3  months) 11,857.67 

Bureau  of  clubs  and  playgrounds  (9  months) 47, 869. 18 

Miscellaneous  bureau  (3  months) 6,111.15 

Operation  of  official  motor  can  (3  months) 3,905.88 
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Administration — Continued. 

Engineer  of  maintenance  (t  Months) $13, 785. 49 

Miscellaneous  (3  months) 32, 821. 32 

Meteorology  and  hydrogn|ii|r  (S  months) 2, 916. 26 

In  the  United  States: 


Miscellaneous  general  exp«BM0  (9  months) 100, 828. 40 

Purchasing  expenses  (12  ■Matfas) 171, 881. 61 

Inspection  expenses  (12  months) 71, 628. 97 

Assistant  auditor  (12  months) 23, 704. 23 

Disbursing  clerk  (12  months) 29, 866. 91 

Accounting  department: 

Auditor  (12  months) 187,296.27 

Paymaster  (12  months) 62, 102. 05 

Collector  (3  mon ths) 6, 556. 90 

Canal  record  (12  months) 23, 227. 83 

Transportation  on  the  Isthmus: 

Freight  (12  months) 501, 000.  00 

Passen^r  (12  months) 118, 848. 00 

Compensation  to  injured  employees  (12  months) 171, 892.  76 

Telegraph  and  telephones  (12  mouths) 76, 182. 13 

Operation  of  stores  (12  months) 650, 489. 82 

Recruiting  (12  months) 186, 451. 20 

Quarters  (12  months) 369, 722. 28 

Construction  of  buildings,  department  of  construction  and  engineering 

(12  months) 19,096.73 

Alteration  and  repair  of  buildings,  department  of  construction  and  en- 
gineering (12  months) 12,88L69 

Operation  of  docks  and  wharves: 

By  the  Panama  Raihroad  (12  months) 42,051.67 

By  The  Panama  Canal  (12  months) 1, 287. 74 

Total 3,595,148.76 
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Tablb  S.-^UUement  of  United  StaUs  funds  duhvrsed  on  the  Isthmus  during  fiscal  year 

ending  June  SO^  1914* 


Months. 


1913. 

July 

Angiut 

Beptember 

October 

NoYomber 

December 

1914 

JannaiT 

Februaiy 

March 

April 

jfiy 

June 

Total 


Odd  rolls. 


1811.978.43 
721,651.06 
750. 35a  80 
772. 146. 17 
755,036.25 
679,273.50 


688.083.66 
681,499.34 
731,913.99 
635,735.00 
700,441.16 
700,680.59 


8,628,806.99 


BflTer  rolls. 


$1,018,141.45 

1,056.586.16 

1,096.355.00 

998,132.30 

983, 135. 78 

816,609.01 


853,148.10 
847,646.52 
762,992.00 
803,414.84 
759,556.98 
719.792.09 


10,715,570.83 


Public  bflls 
and  relm- 

bursement 
youchers. 


1783,325.86 
893,095.10 
761.65&96 
821,857.01 
736,878.51 
599,684.76 


704,936.95 
596,655.78 
728,214.74 
597,453.06 
596.893.83 
585.101.31 


8,404,755.87 


Total. 


12,613.445.73 
2.671.332.32 
2,608,364.76 
2,502.135.48 
2, 475, 05a  54 
2,096,637.33 


3,346,17&70 
2,125,801.64 
2, 223, 12a  73 
2,036,602.90 
2,055,891.97 
2,005.583.50 


27,749,135.09 


Items  on  rolls  each 
month. 


Oold. 


85,187 
5,155 
5,006 
5,183 
4,860 
4,753 


4,857 
4,605 
4,787 
4.833 
5,579 
5,414 


59,779 


Silver. 


S87.388 
38.503 
40.064 
30,134 
37,325 
84,126 


84,186 
34.212 
32.324 
32,883 
31,228 
30.115 


421,506 


Total. 


142,575 
43.057 
45,090 
44,317 
42,185 
88,878 


36,545 
38,877 
37.111 
37.710 
30,807 
35,530 


481,287 


Tablb  9. — Statgment  of  cash  shipments  received  by  the  paymaster  during  the  fiscal  year 

ending  June  30,  1914,  to  meet  disbursements  on  Isthmus. 

September,  1913: 

Twenty  dollar  gold  pieces $400. 000. 00 

One  dollar  bills 30, 000. 00 

Two  dollar  bills 50,000.00 

Fifty  dollar  bills 6. 000. 00 

One  hundred  dollar  bills 6, 000. 00 

live  hundred  dollar  bills 10. 000. 00 

Total 600,000.00 

February,  1914: 

Five  dollar  gold  piecea 50, 000. 00 

Ten  dollar  gold  pieces 50, 000. 00 

Twenty  doflar  gold  pieces 400, 000.  00 

Total 500,000.00 

May,  1914: 

Ten  dollar  bills 100. 000. 00 

Twenty  dollar  bills 400,000.00 

Fifty  dollar  bills 100,000.00 

One  hundred  dollar  bills 100, 000. 00 

Total 700,000,00 
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Tablb  10. — Detailed  statement  of  eoUectioriM  repaid  to  appropriations  during  the  fiscal 

year  ending  June  30, 1914. 


Nature  of  coUectknu. 


Oencral  constroctioo  and  repairs 

Dredging 

Launches,  elapets,  and  barges 

Shop  mannJBCture  and  repairs 

Cristobal  drv  docks 

Bales  of  electric  current 

Installation  and  maintenance  electrical  equipment 

Bales  of  compressed  air 

Locomotives,  cranes,  end  wreckers 

Labor  trains  and  train  service 

Rental  (tf  commercial  docks 

Wharlkge 

Overpayments  on  i>ay  rolls 

Lost  property 

Zone  water  rentals. 

Hostling. 

Towage. 

Pilotm 

MisoelXsneons. ', 

Bales  of  photographs  and  prints 

Inuing  commusary  books  (Panama  R.  R  ) 

Proportioo  of  salaries 

Balance  of  collections  for  fiscal  year  1913  repaid  to  appropria- 
tions February,  1914 


ToCaL. 


Reoripts  Ihmi  hotels,  messes,  and  kitchens  and  sales  o' 

hotel  books  and  meal  tickets 

Proportion  salaries,  commissary,  and  subsistence 


Total. 


Bales  of  material  and  snppUes 

Bales  of  rock,  sand,  gravel,  and  screenings. 

Rental  of  buildings 

Printing  and  binding 

Corral  service. 

Purchasing  and  handling  supplies 

Repair  Jobs. 


Overpayment  on  pay  rdb 

Transportation  f  deportatioo  of  insane). 

Expense  of  manng  sales. 

Iflaoellaneoas 

MlsoaUanooas  ref^ds. 


Total. 


CM!  govcnrnMOt: 

Police  isi  II  Im. 

Proportlflo  land-offloe  expense,  Panama  R.  R , 

Legal  services 

Sales  of  material 

Oamboa  prison  mess 

Reimburse,  proportion  postal  receipts 

Water  ren  taw 

Panama 

Colon 


July  1, 1918, 

to 

Mar.  31, 1914, 

inclusive. 


1154,808.38 

31,234.31 

2.(i38.98 

201,700.19 

82.00 

£3,899.75 


450.23 
10,401.94 

4,037.72 
12,135.25 

7,787.60 


4,510.16 
'7,'836.*i6 


11,669.56 

526.51 

36,942.56 


303,278.76 


843,839.94 


976,968.90 


976.968.90 


1,101,912.62 

52,445.55 

4,608.26 

4,585.22 

75.335.42 

54,511.99 


39.045.09 
23,733.22 


1.356.077.27 


13,563.71 

7,200.00 

200.00 

348.86 


48,398.00 

31,602.00 

834.35 


AceooBtlDg: 

Lost  metal  ohadks. .. . 
PioportioD  of  salaries. 

Total 


102,136.93 


3,875.60 
5,050.00 

7,935.60 


Apr.  1, 1914, 

to 

June  30. 1914, 

faiciusive. 


199.052.46 

11,195.87 

263.27 

164,671.11 

68.00 

18,725.73 

716.65 

289.51 

4,317.45 

11.26 

3,897.75 


35.66 

117.77 

1,062. 13 

284.86 

11,933.32 

1,370.00 

1,417.90 

271.67 


8,003.07 


827,795.33 


271,641.29 

521.39 

3,735.63 


274,898.31 


293,807.16 

9.014.90 

10.568.92 

571. 10 

13,765.63 

21,070.66 

61,347.67 

2.16 

80.44 

10,900.91 

4,360.20 

7,160.34 


422,666.96 


4,068.33 
3,000.00 

4oaoo 

9.14 

7.75 

30,000.00 

84,045.60 

94,040.44 

47.50 

403.68 


85,913.48 


801.90 
5,61X13 

6,404.03 


Total  fiscal 
year  1914. 


8363.860.84 

43,430.18 

3,902.35 

866,371.30 

160.00 

73,625.47 

716.66 

739.74 

14,719.39 

4,048.98 

16,033.00 

7,787.60 

35.06 

117.77 

6,572.30 

284.86 

19,769.48 

1,370.00 

13,987.45 

798.18 

86,942.65 

8,093.07 

803,278.76 


l,171,635w37 


1,348,610.19 

631.30 

3.735.63 


1,361.867.31 


1,306,719.68 

61.460.45 

15.077. 18 

6.15&83 

89.101.04 

75.583.66 

61,347.67 

116 

80.44 

40,965.00 

38.103.43 

7,150.34 


1,778,744.35 


17,61X08 

0,300.00 

600.00 

868.00 

7.78 

30,000.00 

88.848.60 

66,643.44 

881.88 

408.88 


188,040.86 


8,787.40 
10,668.  U 

14,338.89 


848 

Tabls  10.' 


THB  PANAMA  CANAL. 

-Detailed  tiatement  oj  collectitm$  repaid  to  a^propriatunu  during  Ae 
year  ending  June  30,  1914 — Continued. 


Nature  oC  ooUactkxu. 


July  1, 1913, 

to 

Mar.  31, 1914. 

inclusive. 


Health  departirent: 

Sales  of  material  and  supplies 

Material  surchan;es 

Lat>or  (including sal vaee  from  dumpj... 

Sorcharces  an  I  supervision 

HofpltaT  service 

Metrical  serv  ice 

B  ospital  messes 

Hoepital  laun  iry 

Quarantine  subsistence 

Quarantine  transportation 

Tabof^  sanitarium 

Palo  J-eco  leper  asylum 

Services  ren  lered  by  other  departments. 

Corosal  larm  sales 

Telephone  (service  of  operators) 

Burials 

Cleaning  premisee 

Cleaning  streets,  Republic  of  Panama... 
Miscellaneous 


»,4nR.77 

202.49 

6,R42.17 

873.38 

138,084.79 

2,735.50 

13,112.70 

14,.S81.69 

12,966.22 

1,065.64 

8,524.42 

4,710.25 

1,790.74 

1,395.66 

511.00 


ToUl. 


Expenses  in  United  States  miscellaneous. 
Armament  of  fortifications 


Total  repaid  to  appropriation^ 

The  following  collections  were  deposited  in  the  United  States 
Treasury  as  miscellaneous  receipts: 

Sale  of  property 

Sale  of  old  Panama  Canal  building 

Bale  of  French  scrap 

Water  rentals— Panama  and  Colon 

Pay  car  overages 

Tofts 


217,055.42 


3,293.02 


3,507,296.97 


Apr.  1, 1914. 

to 

Jane  30, 1914. 

indusiwi 


11,837.74 
""*2i4.'65 


38,783.07 
1,362.06 
2,381.36 
4,867.87 
4,  Of  1. 18 
330.30 


2,006.75 

'i*i98.'ii 


1,023.66 

1,898.68 

28,788.60 

432.37 


89,166.29 


1,135.30 


2,748.67 


1,210,727.33 


Grand  total  collections. 


Total  fiscal 
year  1914. 


$11,346.51 

202.49 

7,06«.83 

873.38 

170,817.86 

4,097.55 

15,494.06 

19,749.56 

17,007.40 

1,385.94 

8,524.42 

6,717.00 

1,790.74 

2,593.77 

511.00 

1,023.66 

1,898.68 

28»788.60 

432.27 


306,221.71 


4,428.32 


2,748.67 


4,718,024.30 


206,845.75 

80,000.00 

13,968.79 

94,508.57 

37.91 

4.00 


5,115,389.32 


ACCOUNTING  DEPARTMENT. 
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352  THE  PANAMA  CANAL. 

Table  14. — Panama  Canal  operation  and  maintenance^  fiecdl  year  ended  June  SO,  1914' 

Administration $16,839.75 

Civil  government 5, 940. 58 

Health  department 10,697.69 

Maintenance: 

Maintenance  of  Gatun  Dam 315.  JO 

Maintenance  of  Gatun  spillway 2, 670. 91 

Gates  and  caisson $951. 24 

Operating  machinery 1, 719. 67 

Maintenance  of  Gatun  locks 54, 305. 99 

Gates 404.18 

Emergency  dams 2,496.60 

Operating  machinery  and  equipment 49, 625. 49 

Towing  track  system % 1,779.72 

Maintenance  of  Pedro  Miguel  locks 22, 634. 55 

Gates 407.92 

Emergency  dams 2, 449. 53 

Operating  machinery  and  equipment 19, 444. 89 

Towing  track  system 217. 35 

Backfill 114.86 

Maintenance  of  Miraflores  spillway 856. 06 

Structure 151.78 

Gates  and  caisson 143. 52 

Operating  machinery 560.  75 

Maintenance  of  Mirafiores  locks 22, 934. 95 

Gates 1,696.38 

Emergen  cy  dams 1 ,  824. 31 

Operating  machinery  and  equipment 19, 327. 72 

Towing  track  system 86. 54 

Clearing  drift  in  lake 16, 570. 44 

Total,  maintenance 120, 287. 99 

Operation: 

Admeasurement  of  vessels 740. 71 

Local  inspection 752. 10 

Aids  to  navigation 812. 12 

Pilotage 263.42 

Operation  of  locks 5, 274. 16 

Total,  operation 7, 842. 51 

SUMMARY. 

Administration 16, 839. 75 

Civil  government 5, 940. 58 

Health  department 10, 697. 69 

Maintenance 120, 287. 99 

Operation 7, 842. 51 

Total,  operation  and  maintenance 161, 608. 52 


ACCOUNTING  DEPABTMENT. 
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THE  PANAMA  CANAL. 


Tablb  17. — Revenuei  collected^  Canal  Zone  funds,  from  July  1,  J913,  to  June  SO,  1914. 

ids  of  collectinc  offlc«n, 
lioiise,  or  trust  fniids.1 


tThb  statement  Includes  balances  In  hands  of  collectinc  officers,  but  does  not  include  nxmsT-order.clab 

■  ruSr 


On  account  of— 


Animal  license 

Aerated  waters 

Bicycle  license 

Bnud  ing  ren  tal 

Burial  permits 

Cabs  and  coaches 

Gtfts 

GhaollBurs'  licenses 

CIrcutt  court  collections 

Qnporation  tax 

Dance  halls 

District  court  collections 

Escheated  estatse 

Gathering  cooonu  ts 

Hucksters 

Hunting  permits 

Insurance  tax 

Interest 

Land  rental 

If  agistxate  court  collections 

Market  rental 

Marshal  fees 

Merchandise  and  drugs 

Motor  vehicle  license 

Navigator  license 

Peddlfaig 

Physiciaiis'  1  icense 

PolJCT  fines 

Pound  fees 

Public  entertafaiment 

Real  estate  tax 

Restaurants 

Retail  sale  tobacco 

Rewards 

Sale  imported  meats 

Sale  impounded  an  imals 

Sale  of  property 

School  tuiffon,  lost  or  damaged  books. 

Servfee  district  prbonen 

Slaughter  tax 

Steamboat  inspection 

Water  tax 


Total 

Stamp  sales 

Stamp-book  sales 

Money  "Order  lises 

Exchange  Martinique  money-order  business. 


Administrative  districts. 


Ancon. 


113.60 
246.80 
119.66 
2,010.60 
232.60 


76.00 

48.33 

2,694.61 

164.57 


3,668.15 
4a  20 


14.00 

219.67 

378.03 

20,451.37 

1,401.25 

1,740.36 

182.00 

146.37 

176.60 

1,153.00 

33.33 

1,431.00 

46.67 

78.67 

.    110.50 

71>.75 

1,664.80 

44.80 

176l40 

2a  00 


5.25 

3.32 

431.01 

9.85 

79.50 

1,202.11 

1,766.20 


42,353.91 


Empire. 


$157.00 

2,000.80 

119.67 

2,042.25 

282.68 

125.25 

73a  50 

48.34 

2,712.36 

164.57 


6,526.25 
4a  20 


2ia67 

378.04 

20,451.37 

2,055.80 

968.15 

2,232.65 

526.91 

2,5ia30 

1,153.00 

83.34 

2,957.50 

4a  67 

78.66 

82.00 

517.00 


171.60 

2»iiaoo 

2a  00 
9.12 


3.32 

431.01 

8.42 

6,231.00 

1,202.11 

15,651.66 


72,049.67 


Cristobal. 


160.00 

1,163.20 

119.67 


23X68 


2Sa60 

48.33 

2, 35a  42 

164.58 

20.00 

8,486.53 

4a  19 

118.00 

22.40 

2ia66 

378.04 

20,451.38 


1,122.20 

187.60 

359.96 

1,213.10 

1,153.00 

33.33 

1,837.  SO 

4a  66 

78.67 

30.34 

2ia50 


71.80 
1,07a  00 

2a  00 

7a  20 

14.50 

3.31 

431.01 

.66 

387.00 

1,202.12 

14,089.00 


52,773.06 


Total. 


sa4aoo 

3,4ia80 

350.00 

4,052185 

008.06 

12S.2S 

1,057.00 

145.00 

7,767.89 

403.72 

2a  00 

12, 68a  03 

12a  50 

118.00 

3a  40 

66a  00 

1,134.11 

61,354. 12 

3,457.05 

3,83a  70 

2,602.25 

1,033.26 

3,9oaoo 

3,459.00 

loaoo 

0,23a  00 

14a  00 

23a  00 

222.84 

806.25 

1,664.80 

288.20 

3,3Sa40 

6a  00 

79.32 

ia75 

ao5 

1,283.03 

18.93 

5,097.50 

3,60a34 

31,50a86 


168, 07a  64 

90,80SL34 

45a  06 

19,40a44 

77.49 

278,818.87 


ACCOUNTING  DEPABTMBNT. 
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Tablb  lS,—ExpendUure8j  Canal  ZonefundB,  July  1, 1918,  to  June  SO,  1914. 

[Tbia  ntaX&Buaat  iodudfls  an  outstanding  audited  claims,  but  does  not  Indnde  expenditures  of  money- 
order,  clubhouse,  or  trust  funds.] 


Onaooounto^ 


Administrative  districts. 


Anoon. 


Enq>ire. 


CHstobal. 


TotaL 


ruBuc  DfraoYEMxim. 

Boads  and  traOs: 

Coostructlm 

Iffalntmanoe 

Market  houses: 

Mafritwianne w, 

Operation. , 

Slaughter  houses,  operation 

Waterworks  and  sewers: 

Construction 

Maintenance , 

Sanitation  native  villages,  maintenance 

Streetllghtlng 

Mtaoellaneous  public  works: 

Construction 

Maintenance , 


S3£,029.86 
17,362.82 

14.86 
496.88 
362.72 


826,287.08 
10,683.77 

66.00 
670.80 
470.86 


426.54 
6,050.00 


PUBLIC  SCHOOLS. 


Soboolhouses,  ™ftfa**n^«rtf 

Salaries,  superintendent,  teachers,  and  clerks. 

Janitor  sw  Ice 

Furniture  and  equipment 

Supplies 

Traveling  and  miscellaneous  expenses 


MAINTKNANCX  Of  ADMINISTBATIVE  DISTRICTS. 


Salaries,  district  judges 

Salaries,  masistrates 

Supplies  and  miscellaneous 

Zone  charity  cases,  maintenance 
Dktrkt  prisoners,  malntenanoe. 


180.06 


235.12 

22,707.07 

650.53 

158.02 

1,227.00 

8,616.38 


3,683.44 
717.76 
240.03 
701.73 

7,510.82 


866.71 

7,100.00 

306.60 

80.22 
540.84 


513.84 

22,707.15 

1,136.71 

136.83 
1,236.74 
8,347.08 


3,683.44 
717.70 
267.52 
782.74 

8,223.06 


820,446.81 
4,228.40 

70.38 
526.53 
862.71 

>0.66 

094.20 

6,050.00 

48.00 


178.24 


245.75 

22,722.10 

858.06 

146.17 

1,236.22 

8,587.07 


3,683.45 
717.70 
376.00 
833.73 

1,566.10 


OONIINOXNT  XXnNSKS. 


07,331.53 


83,668.63 


78,476.64 


Ormtnlty  penitentiary  prisoners. 
MiMeUaaeoos  expenses 


POSTAL  8XBVICX. 


Pordiaae  of  stamps 

Transportation  of  malls: 

Ifllhmus 

Ocean 

MiMellaneoua  expenses 

Transfer  to  Panama  Canal  as  reimbursement  In  part  for 
paid 


Total. M. 


1,764.10 
32,174.40 

150.24 
1,094.21 
1,196.29 

^9.66 

1,987.45 

21,000.00 

356.60 

30.22 
858.13 


904.71 

68,136.82 

2,654.30 

441.92 

3,700.56 

10,560.53 


11,050.33 

2,158.84 

884.45 

2,406.20 

7,300.07 


250,476.80 


030.00 
667.37 


86,403.20 

3,530.00 
24.133.00 
10,810.08 

20,000.00 


355.940.63 


I  Credits. 

Tablb  19. -Statement  of  balances  ictth  colUdor,  by  appropriatUma,  June  SO,  1914. 

Public  improvementB  and  flchools 1134, 343. 85 

Miscellaneoua  and  contingent 5, 713. 78 

Postal  receipto,  X914 24,339.50 

Mooey-ofder  fundo 968, 696. 80 

Clubhouse  funds 26, 613. 96 

Trust  funds 13,176.23 

Postal  oavingt  funds 489,8X8.00 


Total 1,652.602.12 


1 


866  THB  PANAMA  CAKAU 

Table  20. — Statement  of  reoeipta  and  dishunementM,  Canal  Zone  fundi,  Maif  /,  1904, 

to  June  30,  1914. 

RECEIPTS. 

Revenues  collected $1, 833, 147. 77 

Postal  receipts 851,920.47 

Total  coUections 12,685,068.24 

DISBURSEMENTS. 

Expenditures: 

Public  improvements $864, 417. 39 

Public  schools 648, 514. 83 

Maintenance  administrative  districts 208, 070. 78 

Miscellaneous  and  contingent ^ 21, 309. 58 

Postal  service 780,220.35 

Total  disbursements 2,522,532.93 

Available  for  expenditure 162, 535. 31 

collector's  balance,  JUNE  30,   1914. 

Public  improvements  and  schools $134, 343. 85 

Miscellaneous  and  contingent 5, 713. 78 

Postal  receipts,  1914 24,339.50 

164, 397. 13 

Collecting  officers'  balance 583. 65 

Postmasters' balance 2,778.83 

167, 759. 61 

Transfer  water  deposit |18. 80 

Transfer  money-order  fees 2, 821. 80 

2,840.60 

170, 600. 21 
Unpaid  audited  claims 8, 064. 90 

Balance  available 162, 535. 31 

separate  STATEMENT  COVERING  POSTAL  SERVICE. 

Iteceiptsi 

Stamp  sales 1687,652.38 

Stamp-book  sales 1,117.03 

Sale  of  mail  matter 52. 20 

Money-order  fees 163,002.18 

Exchange  Martinique  money-order  business 96. 68 

851,920.47 

Disbursements: 

Balance  of  funds  prior  to  Mar.  4, 1907,  consolidated 

with  regular  Zone  revenues 42, 453. 93 

Purchase  of  stamps 277,333.42 

Miscellaneous  expenditures 264, 373. 72 

Transfer  to  Panama  GaniU  as  reimbursement  in  part 

for  salaries  paid 238, 513. 21 

822, 674. 28 

Available  for  expenditure 29, 246. 19 

Oollector 's  balance 24, 339. 50 

Postmasters' balance 2,778.83 

Transfer  money-order  fees 2, 821. 80 

29, 940. 13 

Unpaid  audited  claims 693. 94 

■  29, 246. 19 
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ACCOUNTINQ  DEPABTMENT. 


POOTAt  SKRTICB. 


Ya(ir«Klll«Iuwatt- 

U<mor  ord«  paid  by- 

VBlMBlatm. 

CuioIZaiu. 

CoutaRica. 

TotaL 

t2,3«          « 
4,W          H 

1     1 

4,03            07 

ii,Mi,ai.M 

:^;S:?7 

4  38a,  M8. 31 
1,070,  S«.M 

^7m:S 

,«J,1M-7B 

;»);  397:88 

(81,728.73 
77S,3U.S8 

8,I76.M 
0,B48.M 

3,  MS.  10 

ilsji.ss 

8,32S,1B6.79 

87,797.44 

8,743.03 

te,aM,«a«.4is 

'    ' 

Total  oatstuuliiic 


Dn*  Uudn-.-.  I r- 

Do*  DnlUd  SuMi  Palal  DipanmaDt. . . 
Unpaid  taaaty  ordtn  oataUudlDg... 


dcpartman 
lalDipuu 


Imtd. 

Uamr  ordenpaid  Id  Canal  Zona 

Honth. 

sa 

Uarli- 

nlqoa. 

Costa 
Rloa. 

Canal 
Zooa. 

i913-JulT 

t4«>,o«a.n 

Hi 

S;S:S 

7,336.11 
7, 349.  ST 
6.717.06 

(38.84 
46.U 

S7.ai 

S.34 

•10.  OQ 
36.00 

69.16 

*!!■!?? 

Ma.  01 

7M.03 
788.04 

saaM 

183.33 

33.30 

4S.71 
SO.  00 

E9.»33:36 

34.17 
14.66 

4.(W,»«.»7 

U,Mft.4t 

88,83143 

3B&86 

S7S.3* 

Month. 

Cuai 

Ztnaotdtn 

P«idta- 

CashramK- 

HvtlDlqut. 

CoiUBlai 

UniMdStaMi. 

I 

Mt0.iioa 

•1,9».» 

■1676. 732. 63 

S:S:S 

341.761.08 

S!:SS 

346,074.68 
694, 130.38 

i 

1,118.S( 

13.931,97 

^  391.  SO 

I,»1.7i 

896.98 

»,H».»8 

4,634.63 

Ordwt  lanMd,  l98,Kn. 


nchidaa  luna,  UU. 
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Table  25. — Statement  of  moneu-order  bunneu  and  ttamp  $ales,fi9eal  year  ended  June  30, 

1914. 


Post  offlcis. 


Anoon  ••.... 

Balboa 

Baa  Obispo. 
Corosal 

Cristobal... 


Culebra , 

Empire 

Qatun 

Gorgona 

LasCascadas 

Matachin 

Mlraflores 

Paraiso 

Pedro  Miguel 

Station  A 

Station  B 

District     quartermaster^ 

Mount  Hope 

Friioles 

Oamboa 

Monte  Lirio 

Invalidated  manev  ordeis 

paid  by  warrant 


Total. 


Amount 
issued. 


1744,445.50 

421,249.35 

37, 43a  97 

400,349.42 

827,n&aQ 

241,120.06 

422,235.73 

321,061.82 

22,299.78 

89,350.57 

2,892.25 

21,288.28 

207,513.37 

190.322.11 

51,116.91 

20,577.56 


4,029,364.97     88,533.43 


Money  orders  paid  at  Omal  SSone  post 
oflices. 


United 
States. 


$20,884.01 

5,486.54 
1,55a  17 
6,471.89 

21,666.39 

6,304.97 

8,133.78 

6,549.79 

506.49 

6,273.62 

12.64 

7a  60 

2,151.77 

1,702.06 

526.87 

241. 75 


Canal  Zone. 


1106,465.25 

66,60a80 

9,795.74 

96,274.08 

166,460.64 

39,121.94 

54,598.38 

00,274.43 

6,965.40 

8,803.42 

1,041.66 

14,360.55 

43,041.61 

53,274.48 

14,603.48 

4,845.26 


549.56 


776,265.68 


Marti- 
nique. 


iioaoo 


14.56 

3&84 

44.66 
23.30 


46.59 


268.85 


Costa 
Rica. 


1263.88 

2a  00 


52.00 
25.00 


5.00 

iioo 


5.00 


375.38 


Postal  receipts. 


Money- 
order  fees. 


83,702.77 
1, 


1, 
3, 

1, 


964.76 
18a  81 
768^21 

804.13 

25a  68 

osau 

658.75 
93.83 
477.06 
15.19 
103.82 
997.04 
88a  20 

2ia4i 

13a  67 


ri,6aaoo 
1441.85 
7,098.40 
1,034.90 
5,685.20 
/  22,175.00 


\ 


19,40a44 


Stamp 
sales. 


121.82 

5,721.00 

8,745.90 

7,702.00 

300.06 

3,384.00 

106.16 

457.08 

3,735.00 

2,585.74 

560.96 

54a  71 

184.00 
ia82 
72.00 

123.02 


91, 25a  30 


^  Newspaper  postage. 


Table  26. — Statement  ofrnjoney-orderfeea,  postal  savings  transactionSy  and  stamp  sales, 

fiscal  year  endea  June  SOy  1914. 


Post  offices. 


Ancon 

Balboa 

Bas  Obispo. 
Corosal 


Cristobal 

Culebra 

Empire 

Qatun 

OiX'gona 

Las  Cascadas 

Matachin 

Miraflores 

Paraiso 

Pedro  Miguel 

Station  A 

Stations 

District  quartermaster, 

Mount  Hope 

Frlioles 

Oamboa 

Monte  Lirio 


Postal  receipts. 


Money- 
order 
fees. 


$3,702.77 

1,964.76 

186.81 

1,768.21 

3,894.13 

1,250.68 

2,056.11 

1,658.75 

93.83 

477.06 

15.19 

103.82 

997.04 

886.20 

216. 41 

136.67 


1  012U «  •  ••••••••••••••• 


Stamp 
sales. 


{ 


rl,560.00 
1441.85 
7,036.40 
1,024.29 
5,685.20 
22,175.00 
121.82 
5,721.00 
8,746.30 
7,762.00 
809.06 
3,384.00 
105.16 
457.06 
8,735.00 
2,585.74 
560.05 
540.71 

184.00 
ia82 
72.00 

123.92 


19,408.44 


#•44 


Postal  savings  bank  transactions. 


Balance  on 

hand  July 

1, 1913. 


} 


,21L00 

45,703.00 

9,818.00 

74,880.00 

36,762.00 

47,633.00 

45,152.00 

61,560.00 

72,638.00 

46,604.00 

7,09L00 

34,978.00 

39,260.00 

70,740.00 

2,771.00 

6,880.00 


91, 25a  30 


645,600.00 


Deposits 


$185, 56a  00 

235,781.00 

15,081.00 

349,250.00 

156,332.00 

101,185.00 

176,637.00 

154,093.00 

5,330.00 

62p400.00 

201.00 

7,750.00 

124,460.00 

104,800.00 

13,061.00 

16,535.00 


1,708,530.00 


Withdrawals. 


$181,067.00 

247,914.00 

16,484.00 

370, 72a  00 

147, 12a  00 

112,612.00 

197,507.00 

168,741.00 

22,780.00 

76,037.00 

7, 17a  00 

36,581.00 

128,07L00 

118,275.00 

12,823.00 

16,766.00 


1,855,730.00 


Balance. 


$48,70a00 

33,660.00 

8,415.00 

53,413.00 

45, 06a  00 

36,20a00 

24,192.00 

51,012.00 

66, 12a  00 

81, 97a  00 

114.00 

0,147.00 

86, 64a  00 

67,364.00 

3,099.00 

6,649.00 


408,481.00 


1  Second-class  postage. 

Bas  ObLspo  post  office  discontinued  Jan. 31, 1014;  Gorgona  post  office  discontinued  Aug.  16, 1013;  Mata> 
chin  post  office  discontinued  July  31.  1013;  Miraflores  post  office  discontinued  Sept  15, 1013;  Station  A 
discontinued  Apr.  30, 1914;  Station  B  discontinued  May  29, 1914. 


ACOOUKTINQ  DEPARTMENT. 


363 


Tablb  21  .-Statement  ofdubhouu  rteeipU  and  dUbunetnents. 


Cash 

on  hand 

July  1, 

1913. 

Balance 

ofde- 

poeitwith 

treasurer 

Receipts 

Julyl, 

1913, to 

June  30, 

1914. 

Total. 

• 

Dlsb-iTse- 

ments 

Jul?l, 

1913,  to 

June  30, 

1014. 

Cash 
en  hand 
June  30, 

1914. 

Balance 
deposit 

with 
collector 
June  80, 

1914. 

Total 

balance 

available 

June  80, 

1914. 

Balboa 

85,458.04 

38,601.61 

36,984.68 

9,494.68 

38, 38a  67 

33, 14a  43 

1,33a  97 

4, 83a  03 

6,683.10 

85, 45a  04 

81,363.76 

38,942.48 

11,417.89 

86,37149 

39,483.19 

6,677.74 

4, 88a  03 

6,738.31 

04,744.84 

38,0ia60 

34, 08a  18 

9,35a  00 

31495.83 

33,603:08 

3,614.78 

6,013.14 

6,367.33 

8381.99 
841.33 
382.60 
367.46 
867.67 
84a  77 

'**336.*46' 

181.708  J9 
3,908.18 
4, 66a  70 
l,90a34 
6,413.30 
6,649.74 

tl,386.87 

•921.70 

366.99 

83, 06a  68 
8,344.26 
4,843.30 
2,167.80 
6,780.97 
6,88161 
1,38137 
1,167.10 
365.90 

Coroml 

823.08 
24a  04 
147.96 
4ia78 
323.43 
307.08 

82,789.07 
2,717.91 
1,776.26 
6,675.04 
6,0ia84 
4, 98a  74 

Cristobal    .    .... 

Oilabra 

Smpire 

0%tan.... 

Pedro  ICicuel 

Porto  Beuo 

82.91 

1,057.30 

Unpaid  aadlted 
▼O'.cherB  June 
30,1914 

1,636.22 

36,814.66 

132,634.05 

169,973.83 

133,086.95 

3,117.13 

24,769.76 
1,744.20 

36,88188 

* 

OoUector'a    bal- 
ance aa  shown 
an  aoooont  cur- 
rent June  30, 
1914 

26,513.96 

>  81, 331 38  transferred  from  Oorgona  Clubhouse, 
s  81,341 31  transferred  from  Ooiiona  Clubhouse. 

•  83, 671 69  transferred  to  Balboa  and  Pedro  Miguel. 
Table  2S.— Clubhouses*  receipts^  July  1, 1913,  to  June  30,  1914. 


Membership 

Soda  fountain 

Billiards  and  pool. 
Barbershop 


Bowltaif  alley 

Salable  merchandise 

Sntsrtainments: 

Stetes 

Local 

Library  deposits  and  fines 

Lutructions 

Panama  R.  R.  suspense 

Prminffdub 

Tournaments 

Cifan  and  candy 

Motion  pictures 

Maintenance  and  general  expense. 


Total. 


Balboa. 


8677.00 

1,943.98 

636.66 


344.70 
60.60 
42.00 
37.60 
60.00 

130.76 

13.00 

1,631.31 

104.66 


6,469.04 


Membership 

Soda  fountain 

BUllsj^  and  pool 

Barber  shop ....••. 

BowUng  alley 

Salable  merchandise 

Entertainments: 

SUtas 

Local 

Library  deposits  and  fines 

Instructions 

Panama  R.  R.  suspense 

Preaslncelub 

Tournaments 

Cigars  and  candy 

Motion  pictures 

Maintenance  and  general  expense 

Total 


Oatun. 


03, 

7, 
1, 
1, 
1. 


4, 


863.60 
71119 
133.46 
496.29 
166.10 
623.80 

639.41 
904.90 
144.60 
141.00 
331.60 
407.60 
631.33 
606.86 
61^90 
14.00 


Corosal. 


83,331.60 

9,607.13 

938.86 

1,730.66 

678.30 

696.98 

677.60 
763.30 
166.46 


300.00 
774.00 
338.96 
8,311.80 
606.10 


38,601.61 


Cristobal. 


83,361.76 

8,480.09 

1,094.80 

1,070.00 

884.60 

763.36 

611 18 
1,386.91 
166.39 
470.66 
300.00 
118.00 
485.80 
6,408.41 
389.80 


35,964.63 


Culebra. 


81,627.00 
2,407.32 
687.07 
681.30 
736.10 
233.10 

470.79 

483.40 
60.00 
40.00 

300.00 
33.60 

306.37 
1,600.34 

833.80 
1.60 


0,404.68 


Oofgona 


834107 
484.40 
40.16 
73.60 
17.70 
47.36 


40.86 
1.60 


80.00 

81.60 

4.80 

31126 


23,149.42 


1,330.97 


Pedro 
Miguel. 


81,006.00 

1,499.10 

316.97 

89.46 


10136 

371.76 
90.80 
60.86 


40.00 

66.60 

33.76 

711.11 

434.66 


Porto 
Bello. 


843100 

3:799.63 

814.16 

8196 


79.16 

44.19 

140.36 

1160 


200.00 

3.00 

36.76 

1,371.38 

71.16 


4,830.03 


6,683.10 


Empire. 


83,723.60 

10,634.30 

1,637.85 

1,470.93 

810.16 

87193 

790.48 
1,063.46 
119.86 
300.36 
300.00 
713.60 
346.68 
6,667.70 
639.30 


38,200.67 


Total. 


816,966.33 
45,365.03 
6,497.94 
6,590.06 
4,487.90 
2,99189 

3,786.11 

4,94187 

778.03 

99180 

1,761.60 

2,257.25 

1,766.36 

31,306.16 

3,136.25 

15.50 


132, 634.  or 
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Table  29.— C2u6AouMt'  ditbunemenUy  JvJy  i,  1913,  to  June  SO.  1914. 


BilUardt  and  pool: 


BnpplleB  and  equipment. 
BowliBK  aUeys: 


SunpUei  and  equipment 

Enterwoment: 

Loda... 

Staites 

OiBoebelp 

Llbnuryrbooks  and  periodicals 

IfaUntenanoe  and  general  expense 

Gymnasiom  supnlles  and  equipment 

Salable  mffchandise 

Ovieral  equipment,  supplies,  and  expenses. 

Bodafonxitam 

Bybershop 

PFessinxdub 

Insbruetlons '. 

Refunds 

Tournaments 

Cigan  and  candles 

Motion  pictures 


Balboa. 


tS7.fiO 
143.05 


2.60 

120.58 
360.04 
26a  34 
186.79 
123.51 


423.36 
1,370.99 


72.37 

5.00 

12.00 

3.00 

1,330.46 

267.26 


Total. 


4,744.84 


CcroiaL 


1456.90 
180.81 

731.68 
258.18 

1,717.60 
983.09 

1,647.11 

312.98 

332.43 

62.33 

.  712.24 
737.07 

8,294.77 

1,714.63 
602.13 


172.50 

237.90 

8,264.57 

506.78 


28,019.50 


Cristobal 


8655.73 
154.57 

1,002.72 
03.56 

1,980.99 

1,084.92 

1,114.06 

199.46 

325.10 

67.06 

526.55 

611.44 

7,071.32 

1,129.21 

93.60 

439.05 

127.75 

566.34 

6^396.34 

669.42 


24,099.18 


Cnlebra. 


8382.27 
153.17 

668.09 
144.01 

1,325.00 
768.45 
38&88 

149.46 
14L79 
21.06 
143.80 
206.13 
1,892.38 
59Q.69 


40.00 
63.00 

260.63 
1,669.83 

346.45 


9,260.09 


Bmpira 


I58S.67 
216.04 

fi2Lt6 
231.60 

2,00.21 

1,800.63 

1,600.70 

146.42 

398.54 

46L53 

207.04 

96L38 

8,856.03 

1,586.26 

713.31 

327.25 

203.50 

427.19 

6»  767.05 

019.23 


30,406.53 


BUliards  and  pod: 

Salaries.  .........-...••-.-•..«•••••••• 

Suppliesand  equipment 

Bowling  alleys: 

S&leriflB 

Supplies  and  equipment 

Entertamment: 

Local 

States 

Offloehelp 

Library  books  and  periodicals 

Maintenance  and  eeneral  expense 

Gymnasium  supplies  and  equipment 

Salable  merchanaise 

General  equipment,  supplies,  and  expenses 

Soda  fountain 

Barber  shop 

Pressing  club 

Instructions 

Kefands 

Tournaments 

Cigars  and  cand  ies 

Motion  pictures 

Total 


Gatun. 


8496.96 
48.95 

1,017.11 
195.20 

2,271.39 

1,754.19 

1,339.06 

42L49 

22&90 

119.85 

423.60 

639.43 

6,222.45 

1,500.30 

500.47 

114.25 

178.60 

785.46 

4,554.29 

780.93 


Gorgona. 


812.50 
L37 

60.91 
70.63 

512.04 
111.  45 
117.33 


45.50 
0.51 
&10 

77.65 
667.33 

78.91 

35.70 


80.00 

46.85 

550.90 

38.10 


Pedro 
Miguel 


8139.38 
99.42 

212.26 
in.85 

482.00 

160.18 

444.35 

304.63 

125.03 

1.20 

221.74 

372.84 

1,260.55 

87.19 

67.95 


7.50 


590.85 
315.22 


23,502.68 


2,614.78        5,013.14 


Porto 
BeUoL 


107.71 
30.51 


381.16 
la3.00 
489.06 
275.29 
14L49 


77.85 

210.92 

2,742.43 

112.40 

3.00 


40.60 

32.98 

1,493.15 

75.77 


6,357.22 


Total 


83,784.62 
1,026.80 

4,605.62 
1,102.62 

11,409.07 
7,178.06 
7,407.80 
1,996.52 
1,882.20 
317.53 
2,530.82 
4.030.22 

38,378.26 

6,790.49 

2,178.53 

925.56 

885.25 

2,360.36 

31,517.44 
3,818.U 


133,086.95 


AOCOUNTING  DEPABTMENT. 
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Tablb.  ^(h^taUment  of  amounts  vaidj  under  act  of  May  SO^  1908,  to  employees  «• 
oompenmAion  and  on  aeoofunt  of  aeathi  of  employees  iniwred  %n  the  course  of  emplof- 
mentt  and  amounts  paid  under  act  of  Fw.  i4,  1909,  for  injuries  lasting  15  dmfs  gr 
less,  amounts  paid  under  Executive  order  of  Fd>,  26,  191S,  and  amounts  paid  under 
Executive  order  No.  1902,  dated  Mar.  tO,  1914,  covering  paiodfrom  Aug,  1,  1908,  to 
June  SO,  1914. 


Total  paymflDts,  by  fiscal  yean  to  date. 


Au«.  1, 1908,  to  June  80, 1909. 
July  1, 1900,  to  June  80, 1910. 
July  1,  mo,  to  June  30, 1911 . , 
July  1, 1911,  to  June  80, 1912.. 
July  1,  l«ia,  to  June  80, 1913.. 
July  1,  ms,  to  Juna  80, 1914.. 


Total 

Payments  under  Ezecutire  order  of  Feb.  26, 1913 

Payments  under  Executive  order  of  liar.  20, 1914  (Apr. 

1  to  June  80, 1914) , 

Payments  made  under  special  acts  of  Congress 


Total. 


Ii^uries. 


832. 355.  n 
9e,8ia33 
168,416w23 
166,620.21 
150,943.79 
111,24a  75 


726,387.02 


Deaths. 


83,682.79 
21,053.22 
35,248.39 
37,534.68 
23,792.02 
41,015.34 


162,326.44 


Under  act 

of  Feb.  24, 

1900. 


88,225.16 
16,010.80 
49,957.80 
55,838w85 
49,335.91 
33,704.92 


213,072.34 


Total. 


844,263.66 
133,873.85 
253.622.42 
259,993.14 
224,071.72 
185,961.01 


1,101,785.80 
7,806.71 

4,283.82 
31,207.38 


1,145,065.71 


Tablb  31. — Statement  of  injuries  sustained  by  employees  of  the  Panama  Canal,  July  1, 
1913,  to  June  30,  1914,  for  which  compensation  was  due  or  claimed,  under  acts  of  Con" 
gress  of  May  SO,  1908,  and  Feb.  24,  1909. 


Injuries  reported 1,097 

Claims  pending  from  last  report 133 

Claims  lor  ii^uries: 

Filed 1,082 

Approved 975 

Dta^>proTed 148 

Under  15  days,  no  allowance 90 

Pendins. 2 

Aoeidental  deaths  reported 87 

Claims  pending  fhim  last  report 10 

Claims  on  account  oC  death: 

Filed 60 

Approved 52 

Disapproved 8 

Pcndmg 10 

Under  act  of  Feb  24,1909 8,610 

Total  accidents  reported 4,794 


average  duration  of  disabflity  of  cases  for 
which  claims  have  been  filed,  days 


51 


All  other  cases,  less  than  15  days,  estimated 

duration,  days 

Reasons  assigned  for  disapproval  of  ii^ury 
claims: 

Negligence  and  misconduct 

Not  in  course  of  emplojrment 

Not  employed  byoommission 


Less  than  15  days... 
described 


not  cause  of  inca- 


Accident 

parity. 
Failure  to  establish  by  sufficient  evidence 

connection  between  alleged  injury  and 

incapacity 

Incapacity  caused  by  illness 

Reason  lor  disapproval  of  death  claims: 

Not  in  course  (rf  employment 

Not  employed  by  commission 

Not  dependent  parent  within  meaning 

of  act 


8 


10 

80 

1 

4 

68 


89 
11 

2 
1 


Tablb  22. Statement  of  amounts  paid  under  Executive  order  No.  1902,  dated  Mar,  20, 
1914,  as  compensation  to  employees  injured  while  directly  engaged  in  actual  v)ork, 
Apr.  1,  1914,  to  June  30,  1914. 


Department  or  division. 


'inJniT 

Generd  constmctlon^taijury 

Bupply: 

Qeneral—inlufy 

Permaasnt  Duiidlngs— Injury . 

FortMteations— Injury 

-Injury 

H-bJury. 


DiadgtDC— injury 
Twnunaia— 


Tnosporta 
Pottoeaiidfln 


lury. 


Total 

Aaoanlsallowed  Panama  R.  R.  emplpyees. 


April 


8188.96 
72.60 

85.52 
20.70 
47.06 


17.97 

na24 

124.00 
8. 25 

11.06 
68.00 


608.67 
184.79 


May. 


8399.46 
165.96 

56.89 

•6.28 

184.88 


10a86 

261.67 

214.87 

82.14 

64.87 


1,885.79 
209.90 


June. 


8820.23 

87.09 

181.45 
22&56 

177.90 

8.95 

461.90 

199.68 

801.91 

48.76 

68.06 


2.049.36 
882.92 


Total 


8807.94 
885.64 

278.86 

341.48 

860.46 

8.96 

670.09 
67L40 
64a  08 
109.14 
118.47 
68.00 


4, 


770.61 
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Tablb  ^.—Number  of  fatal  and  nai^fklal  aeddmU  reportiBd  from  each  tpedfied  eatMe, 

for  thefiical  ymxn  1911^1$  and  191S-14. 


Oauae  of  Injury. 


MotOFB 

Power-tranemisdoo  apparatoa 

Worldiig  machinery  uasog  power 

Working  machinery  not  umig  power 

Elevators,  hoists,  cranes,  etc 

Steam  boUers^  plpinc  explosions,  etc 

Explosions  of  dynamite,  powder,  etc 

Inflammable,  poisonous,  not  ooiTOsive  materials,  gases, 
▼ap<nrs,  etc 

Electric  current 

Collapse,  fall,  etc..  of  matwials 

Falls  from  stairs,  ladders,  scafloldingy  etc.,  or  into  exca- 
vations   

FaJls  on  even  surface 

Loading  and  unloading,  lifting,  carrying,  etc 

Vehicles  (run  over  by  carts,  wagons,  etc.) 

Railwav  operations  (run  over,  etc.) 

Animals  (neks,  bites,  etc.)  and  riding 

Shipping  and  water  transportation 

Flymg  bodies,  splinters,  etc 

Hand  tools  and  simple  instruments 

Stepping  on  nails  and  similar  sharp  bodies 

Other  causes 

Causes  not  reported 

Total 


19ia-18 


Nonfatal. 


8 
2 

87 
13 
Ul 
22 
00 

27 

9 

249 

leo 

61 

437 

2 

182 

6 

13 

95 

104 

89 

119 

2 


1,833 


Fatal 


7 

7 

2 
2 

8 

13 


1 
36 


84 


1913-14 


Nonfatal. 


6 

58 

41 

45 

9 

6 

18 

2 

153 

74 
22 

309 
1 

110 
2 
16 
47 
78 
15 
85 


1,097 


FatnL 


1 
1 
1 

6 


19 

12 

"'2 

27 


4 
1 


9 


87 


Tablb  34. — Number  of  compensated  cases  of  nonfatal  injuries  for  the  fiscal  years  191t-lS 

and  1913-14. 


Nature  of  ii^ury. 


Upper  extremities: 

Loss  of  either  arm,  not 

specified 

Loss  of  right  arm 

Fracture  of  arm  or  fore- 


arm  

Other  i^jurles  to  either 
arm  or  forearm 

Loss  of  hand,  not  speci- 
fied  

Lobs  of  right  hand 

Fracture  of  bones  of  hand. 

Other  injuries  to  hand 

Loss  of  one  finger,  right 
hand 

Loss  of  one  finger,  left 
hand 

Loss  of  more  than  one 


finger,  right  hand 

Lobs  oi  mn-e  than  one 


finger,  left  hand 

Either  hand,  not  specified. 

Fracture  of  nngers 

All  other  injuries  to  fin- 
gers  

Au  otho'  iniuries  to  upper 

extremities 

Lower  exteremlties: 

Loss  of  either  leg 

Loss  of  both  legs. 

Fracture  of  either  thigh... 

Sracture  of  either  leg 

I^acture  of  both  thighs  or 
legs 

Other  injuries  to  thig^  or 

.  legs.. 

Los&of  foot 

Fracture  of  bones  of  foot. . 

Other  injuries  to  foot 


1912-13 


4 

28 
U 


9 
83 

17 

19 

5 

1 

5 

81 

322 

46 

7 
2 

1 
28 


216 
6 

17 
196 


1913-14 


1 
1 

9 

37 

»  •  •  • 

i 

5 
61 

19 

17 

6 

2 

5 

84 

206 

12 

6 

3 

1 

10 


116 
2 
8 

167 


Nature  of  injury. 

1912-13 

191^14 

Lower  extremities— Oontd. 

Loss  of  toe  or  toes 

AU  other  injuries  to  lower 
extremities 

9 
132 

1 

4 

27 

10 
9 

40 

140 

6 

40 

1 
60 

9 
82 

(^ombfaied  faijuries  to  tower 
and  upper  extremities: 
Including  loss  of  any  part. 

Including  fractures 

All  other  injuries  to  the 
extreTPitles. .  

1 
1 

Tnmk: 

Fracture  of  ribs 

6 

Other  chest  iniuries 

Injuries  to  back 

3 
15 

Hernia 

119 

Other  abdominal  iniuries. 
All  other  injuries  to  trunk. 
Eyes: 

Loss  of  either  eye 

Other  hijuries  to  either 
eye. »................... 

7 
41 

1 

19 

"Loss  of  botii  eyes 

1 

Other  fatjuries  to  both 
eyes 

8 

8 
3 

1 

30 
6 

9 

2 

Head: 

Fracture  of  skull 

Fracture  of  other  bones. .. 

Concussion  of  brain  with- 
out fracture 

All  other  hijuries  to  head. . 

Neck:  AlltojSies 

JiCisoeUaneous: 

Internal  injuries 

5 

7r 

Poisoning.... 

AH  other^injuries,  includ- 
ing multiple  h\)uries 

Not  reportcid 

127 
5 

36 
4 

Total 

1,833 

1.097 
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Tablb  40. — PtmamoL  Railroad  oommiMsary  department — C.  i./.  costo/Tnaterialandauppliet 
gold  during  the  year  ending  June  SO,  1914,  and  percentage  of  surcharge  earned  on  eame. 


On  hand 
July  31, 1914. 


Purchases. 


On  hand 
June  30, 1914. 


Sold. 


Groceries 

Hard  wan 

Dry  goods 

Boots  and  shoes 

Cold  storige 

Stationery  and  tumlture 

TdbaoQo. 

Baw  material 

Total 


1278,549.16 
90,409.74 
415,511.78 
118,188.64 
91,879.11 
13,628.88 
53,841.10 
86,511.61 


81,486,425.32 
127,674.79 
818,313.30 
225,743.38 
2,165,806.00 
80,061.57 
252,760.46 
332,586.87 


1249,840.19 
74,909.08 
356,342.37 
86,092.00 
94,724.42 
16,618.34 
48,923.84 
47,788.55 


81,515,134.28 
143,175.51 
877,482.80 
257,839.93 
2,103,063.29 
77,072,11 
257,677.71 
371,308.93 


1,148,520.01 


5,480,463.37 


975,238.82 


5,662,744.56 


PERCENTAGE   OF  6URCHABOB  EARNED  ON  COST. 


Groceries 

Hardware 

Dry  goods 

Boots  and  shoes 

Cold  storage 

Stationery  and  Aomlture. 
Tobacco 


Total. 


Sold. 


$1,515,134.28 
143,175.51 
Sn,  482. 80 
257,839.93 
2,163,063.29 
77,072.11 
257,677.71 


5,291,435.63 


Earned 
surcharge. 


1311,619.13 

45,328.22 

312,947.27 

57,024.30 

114,824.84 

3,252.65 

107,479.51 


962,475.92 


Percentage 
earned  on  cost. 


20.56 
81.66 
35.66 
22.11 
5.31 
4.22 
41.71 


18.00 


LOCATION  or  PURCBASK8. 

United  States 84,287,615.30 

Foreign... 722,840.14 

Local 452,282.12 

Panama  Canal 26,725.81 

Total 5,489,463.87 


CLASSmCATION  BY  COMMOOITUES. 


Giooerles.. 
Hardware. 


tl, 


Dry  goods 

Boots  and  shoes 

Cold  storage 2, 

BtatlMiery  and  furniture 

Tobacco 

Baw  material 


486,425.82 
127,674.79 
818,313.39 
225,743.38 
165,806.60 
80,061.57 
252,760.45 
332,586.87 


Total 5,489,463.37 

Tablb  41.-  Vananva  Railroad  commieeary  devartment — Statement  showing  distribution 

of  sales  for  the  year  enatng  June  30,  1914- 


Commissary 
department. 


IbmnfM^ur- 
Ing  plants. 


Raw 
material. 


TotaL 


Fales: 

To  Panama  Canal 

To  Panama  Railroad 

To  IndiTkluali  and  companies. 
To  United  States  OoTerameni 


To  steamihlp  eoapan 

To  Panama  Railroad  rertaoiant. 

T*  WaahinttcB  HoCoL. 

Ob  paid  oroen 

For  conpoos. •... 


Total. 


BupBUed  for  equipment: 

To  oommiMBry  tor  azpense. 
material ' 


TOIBW 

Fornnerai 

Tophntsfor 

Tbeqnlpment. 

Tolal,^. 


$1,401,784.11 

43,726.16 

86.646.00 

210,266.24 

3,863.70 

210.40 

24,024.79 

44,389.67 

•4,607,641.04 


$190,113.64 

16,114.63 

»,3S3.11 

22,482.67 

6,019.83 

519.94 

6^916.47 

82,578.58 

15.716.89 


184,738.11 

1,831.24 

630.06 

108.07 

6.35 

143.57 


774.06 


6, 422, 542. » 


861.606.70 


64.568.13 

66.96 

13,960.06 


2,178.80 

HO.  758. 73 


69,  KB.  73 
076.68 
•74.02 

72,362.72 


144,017.15 


38,934.83 


33,212.86 
294.61 
806.94 

36,917.89 
2,2C.85 

78,470.66 


$1,626,636.76 

61,472.03 

107,618.28 

2U,  857.88 

10,770.96 

873.01 

81,824.10 

137,742.38 

4,628,367.08 


6,823.182.29 


167,584.23 

1,327.26 

16,839.01 

100,280.61 

4,421.44 

9B$^283.0 


1 
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Table  41. — Panama  Railroad  Commissary  department — Statement  showing  distriJtnMJtion 

ofmiUsfoT  the  year  eroding  June  SO,  791-4— OontinuecL 


Commissary 
department. 

Manafactar- 
ing  plants. 

Raw 
material. 

Total. 

Supplies: 

CoDdemned,  lost  in  transit,  shrinlrage, 
etc 

9124,309.03 

Total  sales 

Unaccounted    for    through    piir«Ting, 
clerical  errors,  etc 


Grand  total 

Average  sales  and  issues  per  month. 


$5I»,451.23 


7.245,783.83 
25,333.43 

7,271,117.28 


Table  No.  42. — Detailed  statement  of  chssified  expenditures  in  department  of  civil  admin- 
istration and  Canal  Zone  government  for  the  fiscal  year  ending  June  SO,  1914i  and  total 
from  beginning  of  work  to  date. 


Administration 

Supreme  and  circuit  courts. 

Prosecuting  attorney 

District  courts  (old)  magis- 
trates  

District  court  (new) 

District  attorney 

Canal  Zone  marshal 

DiTision  of  revenues 

Division  of  posts 

Purcliase  oistamps 

Division  of  customs . 

Division    of    lands 
buildings 

Division  of  estates... 

Police  and  prisons... 

Fire  protection 


and 


pr 
Public  schools. 
Construction     of     school- 

houses 

Repairs  of  school  houses 

Sanitation 

Zone  charity 

lAtinienance  and  operation 

of    water     works     and 


Panama 

Colon 

Repairs  and  maintenance 

of  navements: 

Panama 

Colon 

ICiscellaneous  Zone  public 

works 

Treasurer  of  Canal  Zone. . . . 
Ccostruction  of  buildings... 

Repa&rs  of  buildings 

Survey    of    lands,    Canal 

Zone 

Miscellaneous  oontizu^ent. . . 
Construction  of  roadu  and 

trails 

Maintenance  of  roadt  and 

trails 

Canstniction,  water  wwks 

and  sewers 

Maintenance,  water  works 

and  sewer  i 


Zone  funds. 


Total  fiscal 
year  1914. 


313,203.67 


3,774.95 
58,473.17 
36,403.29 


8,230.07 
'85,'483.'63 


994.71 

21,000.00 

2,406.20 


Total  to 

June  30, 

1914. 


Civfl  administration. 


Total  fiscal 
year  1914. 


186,192.48 


61,949.29 
502.886.93 
277,333.42 


69,717.74 

'526.' 286.' 86 

96,095.97 
24,132.00 
74,924.15 
15.836.90 


X  ouu.  .*••••••••••••■. 


1,214.73 


62,532.85 


30.22 
150.24 


657.37 

89.764.10 

32,174.48 

19.63 

1,967.45 


355,940.63 


29,524.22 
12,518.06 


16,502.08 

472,079.36 

128,308.29 

51,612.50 

12,089.71 


2,522,532.98 


951,149.11 
31,750.28 


3,349.14 

2,069.64 

1,687.97 

11,450.46 

113,814.52 


13,028.45 


3,703.39 

262.830.84 

96.557.71 


74,953.06 
60,341.42 


29,516.19 
8,531.47 

707.56 

5,679.26 

7.48 

5,317.88 


Total  to 

June  SOL 

1014. 


1656,977.20 

396,429.00 

38,568.47 


8,848.14 

2,068.64 

1,667.07 

196,019.21 

846,424.06 


88,853.78 

102,046.07 
33,601.04 
2,525,523.86 
893,311.04 


243,701.96 
313,276.82 


70,756.71 
55,490.04 

34,150.52 

62,944.05 

514,526.88 

25.075.06 

75,000.00 


776,483.82  7,168,782.55 


Grand  totaL 


Total  fiscal 
year  1814. 


861,148.11 
31,768.28 


13,203.67 

9,  SVOm  14 

2,068.64 

1,687.87 

16,234.41 

172,287.08 

36,408.28 

13,028.45 


3,703.38 

2n,060.81 

86,557.71 

85,483.63 


894.71 

21,000.00 

2,406.20 


74,853.06 
60,341.42 


28,616.18 
8,531.47 

1,822.28 

6,678.25 

37.70 

6,468.12 


667.37 

88,764.10 

32,174.48 

18.66 

1,967.45 


Total  to 

June  30, 

1814. 


8656,877.20 

396,429.00 

38.558.47 

86,192.48 

3,349.11 

2,088.64 

1,687.97 

257,968.50 

1,348,311.01 

277.333.42 

88,853.79 

102,046.07 

33,601.04 

2,805,241.60 

882,311.04 

626.286.86 

96,085.97 
24,132.00 
74,024.15 
15,836.90 


243,701.06 
313.276.8? 


70,766.71 
66,480.04 

86,683.37 

62.844.05 

644.051.11 

37,583.13 

75,000.00 
16,502.08 

472,079.36 

128,308.29 

61,612.58 

12,088.71 


1,132,424.46  8,682,325.48 


Indicates  credit 
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Ancon,  Canal  Zone,  July  27^  1914. 

Sib:  I  have  the  honor  to  submit  a  report  of  the  operations  of  the 
department  of  health  for  the  fiscal  year  ending  June  30,  1914. 
Very  respectfully, 

Charles  F.  Mason, 

Chief  Health  Officer. 


GENERAL  REMARKS. 


The  work  of  the  department  has  not  decreased  to  the  extent  that 
was  expected.  This,  of  course,  because  the  number  of  employees 
still  remains  very  large. 

There  have  been  a  few  changes  m  the  organization.  On  Jime  30, 
1914,  the  Ancon  Hospital  laundry  was  turned  over  to  the  supply 
department,  and  the  medical  storehouse,  which  had  been  taken  over 
by  the  supply  department  April  1,  1914,  was  returned  to  us. 

TTie  followmg  changes  have  occurred  in  the  personnel  of  this  office: 

Ckd.  W.  0.  Goigas.  chief  Banitary  officer,  having  been  appointed  suigeon  general 
of  the  Army,  was  relieved  from  duty  March  31,  1914. 

Gol.  John  L.  Phillips,  aaaistant  chief  sanitary  officer,  was  relieved  from  duty 
March  31,  1914. 

Maj.  Robert  E.  Noble,  general  inspector,  was  relieved  from  duty  March  31,  1914. 

Dr.  J.  0.  Ferry,  chief  quarantine  officer,  and  health  officer  of  Panama,  was  relieved 
from  duty  April  13,  1914. 

Mr.  J.  A.  Le  Prince,  chief  sanitary  inspector,  resigned,  effective  March  25,  1914, 
and  his  office  was  consolidated  with  that  of  gen^fal  inspector. 

Lieut.  Gol.  Ghas.  F.  Mason  was  appointed  chief  ncAlth  officer,  relieving  Gol. 
Groigas  on  April  1,  1914. 

Dr.  M.  G.  Guthrie  was  appointed  chief  quarantine  officer  April  1.  1914. 

Maj.  P.  A.  Ashbum  was  appointed  general  inspector,  relieving  Maj.  Noble,  April 
21, 1914. 

The  name  of  the  department  was  changed  on  April  1  from  "De- 
partment of  Sanitation"  to  "Department  of  Health,"  and  the  chief 
officer  of  the  department  from  that  of  "Chief  Sanitary  Officer"  to 
"Chief  Health  Officer." 

The  cost  of  the  department  has  been  reduced  somewhat  during  the 
year,  being  $1,254,298.30,  as  against  $1,595,514.37  for  the  fiscal  year 
1913. 

EMPLOTEBS. 

The  health  of  the  employees  and  the  other  residents  of  the  Canal 
2jone  and  the  terminal  cities  has  continued  good  throughout  the  year. 
The  death  rate  for  employees  was  7.92  per  thousand,  as  compared 
with  8.94  for  1913.  The  death  rate  of  emplo^^ees  from  disease  alone, 
which  is  a  better  indication  of  sanitary  conditions,  was  5.17  for  1914, 
as  compared  with  5.91  for  1913. 

The  death  rate  of  white  employees  from  the  United  States,  from 
disease,  was  2.06  per  thousand  for  1914,  as  compared  with  3.07  for 
1913. 

The  constantly  noneiBFective  rate  per  thousand  for  employees  was 
14.01  for  1914,  as  compared  with  19.04  for  1913. 
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The  admission  rate  for  malaria  to  hospitals  for  employees  was  70 
per  thousand,  as  compared  with  102  for  1913,  and  the  death  rate  for 
the  same  disease  was  0.31,  as  compared  with  0.33  for  1913.  This  is 
the  most  important  disease  as  a  caiise  of  disability  which  prevails 
among  employees,  and  special  efforts  are  made  to  control  it. 

Two  cases  of  pmaUpox  were  brought  to  the  Isthmus  during  the  year; 
one  on  a  ship  from  Callao,  Peru,  m  November,  1913,  and  the  other 
on  a  ship  from  San  Francisco,  in  April,  1914.  Both  cases  recovered. 
No  cases  of  ^^ellow  fever  or  plague  originated  on  or  were  brought  to  the 
Isthmus  during  the  year. 

DEFOBTATIONS. 

The  following  deportations  were  accomplished  during  the  year: 


Disease. 


Accident. 


Total. 


Employees 

Nonemployees. 

Total.... 


89 
44 


41 
1 


130 
45 


133 


42 


175 


GANAL  ZONE. 

The  total  death  rate  for  residents  of  the  Canal  Zone  was  16.70,  as 
compared  with  16.10  for  1913.  The  death  rate  from  disease  in  the 
cities  of  Panama  and  Colon  and  the  Canal  Zone  was  23.48,  as  com- 
pared with  20.43  for  1913. 

PANAMA  AND  CX>LON. 

The  total  death  rates  for  the  cities  of  Panama  and  Colon  were  36.14 
and  25.55,  respectively,  as  compared  with  29.95  and  24.37  for  1913. 
The  increased  death  rate  in  Panama  is,  in  my  opinion,  not  real  but 
the  result  of  a  large  increase  in  population,  due  to  immigration  from 
the  Canal  Zone,  i^ich  increase  can  not  be  used  for  statistical  pur-* 
poses  until  it  is  verified  by  actual  count. 

DIVISION  OF  HOSPrTALS. 

There  have  been  some  reductions  in  the  personnel  of  this  division 
and  the  cost  of  the  same  during  the  year.  The  nimiber  of  employees 
on  June  30,  1913,  was  868,  and  on  June  30,  1914,  571.  The  cost  of 
the  division  was  $947,285.30  for  1913  and  for  1914,  S742,238.52. 

▲NOON  HOSPITAL. 

The  average  number  of  patients  constantly  present  in  Ancon  Hos- 
pital for  1914  was  1,079,  as  compared  with  1,119  for  1913. 

The  cost  of  the  hospital  for  the  year  was  $614,529.21,  as  compared 
with  $527,176.52  for  1913. 

During  the  year  a  number  of  the  male  insane  in  the  hospital  were 
transf eirod  to  the  farm  for  disabled  at  Corozal,  constituting  a  colony 
for  work  on  the  farm;  this  change  has  enabled  the  farm  to  dispense 
with  all  able-bodied  employees  except  one,  and  at  the  same  time  has 


378  THE  PANAMA  CAKAL. 

improved  the  health  and  happiness  of  the  patients  themselves  and 
given  more  room  at  the  insane  asylum  proper. 

The  farm  for  the  disabled,  which  was  established  at  Corozal  No- 
vember 16,  1912,  at  the  close  of  the  year  was  caring  for  54  men  who 
had  been  permanently  disabled  from  injuries  received  in  the  line  of 
duty.  The  per  capita  cost  of  maintaining  them  has  steadily  de- 
creased, and  in  a  few  years  the  farm  should  be  self-supporting. 

A  new  schedule  of  charges  for  the  treatment  of  patients  m  the 
hospitals  of  The  Panama  Canal  was  put  into  e£Pect  on  Jime  10,  and  is 
expected  to  considerably  diminish  tne  net  cost  of  the  operations  of 
the  hospitals.  The  basic  principle  of  the  new  schedule  is  to  treat  aU 
employees  free,  except  those  sick  from  alcoholism  or  venereal  dis- 
eases; to  care  for  the  families  of  emplovees  and  those  persons  assimi- 
lated thereto,  at  cost  to  the  hospital,  and  to  charge  outside  pay 
patients  a  fair  margin  of  profit. 

The  TivoU  Dispensary  has  been  consolidated  with  Ancon  Hospital, 
and  its  work  is  now  done  with  practically  no  increase  in  the  cost  of 
the  institution. 

Plans  and  estimates  are  being  prepared  with  a  view  to  rebuilding 
Ancon  Hospital  on  a  permanent  oasis.  The  present  temporary 
buildings  are  rapidly  falling  into  decay,  and  a  number  of  them  must 
be  replaced  as  soon  as  possible.  It  is  proposed  to  construct  the  new 
buildmgs  of  concrete  and  tiles,  and  to  ask  Congress  for  an  appropria- 
tion for  this  purpose  of  $100,000  each  year  until  the  work  is  com- 
pleted, those  Duildings  to  be  replaced  first  which  are  most  in  need  of 
reconstruction. 

COLON  HOSPITAL. 

The  plan  to  abolish  Colon  Hospital  entirely  has  been  changed, 
because  it  has  been  found  necessary  to  always  have  at  least  a  dis- 
pensary and  facilities  for  emergency  cases  at  that  end  of  the  canal. 
Arrangements  have  been  made  with  the  Panaman  Government  to 
receive  and  care  for  residents  of  Colon  and  vicinity  in  this  hospital. 
Pay  patients  will  be  charged  regular  hospital  rates,  while  the  indi- 
gent sick  will  be  charged  for  at  cost  price,  tills  being  rendered  against 
the  Panaman  Government. 

The  new  hospital  will  be  located  in  Cristobal,  and  plans  and  esti- 
mates have  been  made  for  a  permanent  concrete  and  iron  building 
with  a  capacity  of  about  50  beds.  As  soon  as  this  hospital  is  finished 
the  present  dispensary  at  Cristobal  will  be  abolished  and  the  work 
of  the  two  institutions  consoUdated. 

LINE  STATIONS. 

The  number  of  our  line  stations  has  been  reduced  from  17  at  the 
beginning  of  the  year  to  11  at  its  close,  and  the  number  of  line  physi- 
cians from  28  to  13.  It  is  hoped  to  close  the  stations  at  Cmebra, 
Empire,  and  Naos  Island,  before  the  end  of  the  present  calendar  year, 
and  possibly  one  or  two  others  before  the  end  of  the  fiscal  year. 

PALO  SBCO  LBPEB  A8TLUM. 

There  have  been  no  changes  of  note  in  this  institution  during  the 
year. 
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8ANTO  TOMA8  HOSPITAL. 

This  institution  also  remains  on  practically  the  same  basis. 

ZONE   SANITATION. 

The  number  of  sanitary  inspection  districts  has  been  reduced 
during  the  year  from  15  to  9.  The  cost  of  the  division  in  1914  was 
$246,839.21,  as  compared  with  $402,125.14  in  1913. 

Our  aim  in  Zone  sanitation  at  the  present  time  is  to  do  only  such 
work  as  is  absolutely  necessary  in  districts  which  will  soon  be  aban- 
doned; and  to  do  work  of  a  permanent  character,  such  as  will  require 
little  maintenance,  in  the  permanent  settlements. 

HEALTH  OFFICES,  PANAMA   AND   COLON. 

In  September^  1913,  the  work  of  street  cleaning  and  garbage 
removal  in  the  city  of  Panama,  which  had  theretofore  been  done  by 
the  Panaman  Government,  ana  to  which  the  Isthmian  Canal  Commis- 
sion had  contributed  $10,000  each  year,  was  taken  over  by  the  health 
department  because  the  work  had  been  done  in  such  an  unsatisfac- 
tory manner.  Under  the  new  arrangement  the  Panaman  Govern- 
ment will  pay  us  $38,000  a  year  and  we  will  contribute  $10,000  or 
such  part  of  that  sum  as  may  be  necessary  in  order  to  do  the  work. 

The  most  important  objects  of  our  work  in  the  sanitation  of  Panama 
and  Colon  at  present  are  to  render  these  cities  as  rat  proof  as  possible 
in  order  that  if  plague  should  obtain  an  entrance  through  quarantine 
it  could  not  spread.  To  this  end  houses  are  being  reconstructed  with 
concrete  floors  and  single  walls;  old  wooden  piers  are  being  con- 
demned with  a  view  to  destruction  and  replacement  by  permanent 
concrete  and  iron  structures;  yards,  patios,  alleys,  ana  areawa^s 
are  bein^  cleaned  up  so  as  to  furnish  no  food  or  nesting  places  for 
rats;  ana  stables  and  other  places  frequented  by  rats  are  oeing  put 
in  proper  sanitary  condition. 

because  of  their  disease-carrying  proclivities^  a  special  war  has 
been  made  upon  the  plague  of  ffies  m  Panama  city. 

As  you  know,  the  cost  of  the  sanitary  work  done  in  the  cities  of 
Panama  and  Colon,  as  well  as  a  share  of  the  expenses  of  street  clean- 
ing and  garbage  removal,  is  borne  by  the  Canal  Government.  In  my 
opmion,  the  ranaman  Government  ought  hereafter  to  bear  these 
expenses  itself,  but  t^e  work  should  be  done  by  us,  as  experience  has 
shown  that  otherwise  it  is  not  done  well. 

QUARANTINE   DIVISION. 

The  cost  of  this  division  was,  in  1913,  $62,374.46,  and  in  1914, 
$52,502.99. 

As  soon  as  the  canal  comes  into  use  the  work  of  this  division  will 
steadily  increase,  and  large  expansion  in  personnel  and  costs  may  be 
expected.  New  and  enlarged  quarantine  stations  should  be  provided 
at  both  terminals  of  the  canal.  The  site  of  the  new  Quarantine 
station  on  the  Balboa  dumps  has  been  selected,  laid  out,  ana  assigned. 
It  is  proposed  to  move  the  present  quarantine  buildings  from  Culebra 
Island  to  this  station  as  soon  as  practicable  and  to  add  more  buildings 
as  they  become  necessary.  * 
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At  the  Atlantic  end^  the  site  of  the  old  Colon  Hospital  has  been 
assimed  for  a  quarantine  station,  and  the  old  building  there  will  be 
fixed  up  for  temporary  use.  Inasmuch  as  the  quarantine  stations 
are  a  permanent  feature  and  the  old  buildings  will  not  last  much 
longer.  I  would  recommend  that  Confess  be  asked  for  an  appropria- 
tion 01  $200|000  to  rebuild  both  stations. 

BEHASKS. 

One  of  the  most  uigent  problems  which  confronts  us  at  present  is  to 
make  proper  provision  for  the  care  of  indigents  of  the  Canal  Zone,  both 
those  that  are  sick  and  those  who,  not  being  sick,  are  through  age  or 
misfortune  unable  to  care  for  themselves. 

At  present  those  employees  who  have  been  permanently  disabled 
while  on  duty  are  carea  for  on  the  farm  at  Corozal,  while  a  number  of 
others  who  have  been  disabled  either  from  disease  or  through  injury 
not  in  line  of  duty  are  taken  care  of  in  the  chronic  ward  at  Colon  Hos- 
pital. Then  there  are  a  large  number  of  charity  patients,  both  white 
and  black,  who  are  treated  in  Ancon  Hospital  proper  and  its  insane 
department,  and  at  Palo  Seco.  The  total  number  of  each  of  these 
classes  on  Jime  30,  1914,  was: 

Gorozal  fann  (employees  permanently  diaabled  in  line  of  duty^ 54 

Colon  Hospital  chronic  ward  (chronics  from  disease,  or  injury  wtiile  not  on  duty) . .  26 

Ancon  Hospital  {>roper,  chanty  patients 29 

Ancon  Hospital,  insane  asylum,  charity  patients 76 

Palo  Seco  Leper  Allium,  charity  patients 17 

One  of  the  difficulties  of  the  situation  is  that  frequently  a  sick  or 
insane  patient  is  brought  tg  the  hospital  who  has  been  on  the  Isthmus 
only  a  few  days  or  weeks,  indicating  that  there  is  an  apparent  effort 
to  unload  this  class  of  imdesirables  upon  the  Panama  Canal  govern- 
ment. I  do  not  know  of  any  way  ot  keeping  out  these  pauper  and 
imdesirable  immigrants  except  by  making  it  compulsory  upon  the 
steamship  companies  who  bnng  in  these  undesirables  to  return  them 
to  their  own  coimtries  at  the  expense  of  the  company. 

At  present  we  have  absolutely  no  provision  for  taking  carp  of 
indigents  who  are  not  sick  or  insane,  and  two  or  three  cases  of  this 
class  have  come  up  recently.  I  believe  Congress  should  be  asked  to 
make  a  special  appropriation  to  cover  the  care  of  the  indigents  of 
the  Canal  Zone. 

It  is  proposed  to  move  the  insane  to  the  Corozal  farm  as  soon  as 
that  station  is  abandoned  as  a  residence  for  employees.  The  idea  is 
to  convert  the  buildings  left  at  the  abandoned  station  for  use  as  the 
insane  asylum.  Of  course,  such  buildings  will  be  very  xmsatisf  actory 
for  that  purpose  and  will  not  last  many  years  at  best.  The  question 
of  building  a  permanent  insane  asylum  with  modem  improvements, 
and  to  be  rtm  on  the  principle  of  the  *'open  door,"  should  be  given 
consideration. 

A  large  majority  of  our  patients  in  the  insane  department  are 
Panamanians  and  paid  for  at  a  flat  rate  by  the  Panaman  Government. 
If  we  are  to  build  a  permanent  institution  we  should  first  have  an 
understanding  with  the  Panaman  Government  by  which  our  arrange- 
ment with  them,  for  the  care  of  their  insane,  will  be  pennanent,  or 
otherwise  we  might  go  to  considerable  expense  to  erect  buildings  far 
beyond  our  own  immediate  or  prospective  needs. 
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ETery  effort  should  be  made  to  deport  to  their  own  countries  all 
those  charity  insane  who  are  ex-employees  of  The  Panama  Canal  and 
Panama  Railroad.  There  are  a  large  number  of  these  whose  home 
Governments  have  already  agreed  to  receive  them,  but  we  have  been 
unable  to  get  them  away  oecause  the  steamship  companies  refuse  to 
take  them.  I  beheve  tnat  it  would  pay  The  Panama  Canal  to  make 
special  arrangements  for  sending  them  idl  at  one  time;  perhaps  a 
Navy  transport  or  hospital  ship  might  be  obtained  for  this  purpose, 
and  this  would  possibly  be  tne  most  expeditious  and  economical 
method  of  disposmg  of  them. 

BECOMMENDATIONS. 

(1)  That  the  Panaman  Government  be  required  to  bear  the  entire 
cost  of  sanitation  and  street  cleaning  in  Panama  and  Colon,  but  that 
the  work  be  left  in  the  hands  of  the  nealth  department. 

(2)  That  the  three  physicians  and  three  nurses  at  Santo  Tomas 
Hospital,  maintained  at  the  expense  of  The  Panama  Canal,  be  con- 
tinued, as  it  is  very  necessary  for  our  protection  that  we  should  retain 
control  of  the  administration  and  supervision  of  this  hospital. 

(3)  That  Congress  be  asked  to  maxe  an  appropriation  of  $150,000 
to  constructs  hospital  at  either  Colon  or  Cristobal,  and  an  additional 
appropriation  of  $100,000  each  year  to  reconstruct  Ancon  Hospital, 
beginning  at  once. 

(4)  That  an  appropriation  of  $200,000  be  asked  for  to  rebuild  the 
quarantine  stations  at  Colon  and  Baiboa. 

(5)  That  a  special  appropriation  be  asked  for  for  the  care  of  Canal 
Zone  paupers. 

Statistical  Tables,  Fiscal  Ysab  191^14. 
,       Ta  bls  I . — Deaths  of  employees  of  The  Panama  Canal  and  Panama  Railroad  Co, 


Odor. 

ATerage 

number 

ofem- 

ployMi. 

Total  number  Of 
deaths  from^ 

AU 
causes. 

Annual  death 
rate  per  1,000. 

AU 

Diaeaaa. 

Vio- 
lence. 

Disease. 

Vio. 
lenoe. 

causes. 

White 

Colond. 

9.384 
42.868 

20 
241 

32 

112 

61 
353 

t.00 
&62 

3.41 
2.61 

6.80 
&2S 

Totel 

62,253 

270 

144 

414 

&.17 

&75 

7.03 

DEATHS  IN  THE  CmES  OF  PANAICA  AND  COLON,  AND  THE  CANAL  ZONE. 

Place. 

Popula- 

tlOIL 

Deaths. 

Annual 

avenge 

per  1,000. 

PMimtna 

47.173 
20,332 
67,055 

1.705 
517 
068 

86.14 

Coloo 

35.65 

f^*P»l    ZOUb.M r.   ,r  T---»T 

16. 7D 

Total 

125,350 

3,100 

35.46 

Note.— The  fkguns  relating  to  the  number  of  emplo/Bes  are  compiled  from  the  pay  rolls  of  the  different 
months  of  the  year.  The  population  and  deaths  as  given  for  the  dttes  of  Panama,  Colon,  and  the  Canal 
Zone  include  employees  and  clvU  population. 

Total  admissions  of  employees  to  hospitals  and  sick  camps,  including  those  sick  in  quarters 34,731 

Average  par  thousand  of  aamiasions  of  employees  to  hospitals  and  sick  camps,  including  those  sick  In 
quaners 4W 
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Tablb  II. -~Z)eaCA«  by  age,  color,  andnx. 


Age. 


Under  1  Tear. . 
1  to  4  years... 
5  to  10  years.. 
U  to  20  years. 
31  to  30  years . 
31  to  40  yean., 
41  to  60  years., 
61  to  00  years.. 
61  to  70  years. 
71  to  80  years.. 
81  to  00  years.. 
91  to  100  years. 
Unknown 


Total. 


wmte. 


59 

18 

6 

13 

50 

48 

38 

31 

13 

3 

3 


11 


371 


F. 


53 

13 

4 

8 

33 

19 

14 

7 

7 

6 

6 

1 


157 


Total. 


113 

30 

10 

30 

78 

87 

43 

38 

30 

7 

8 

1 

11 


438 


Colored. 


M. 


544 

117 

30 

48 

369 

339 

138 

73 

41 

9 

3 


51 


1,641 


F. 


406 

134 

30 

51 

176 

134 

78 

33 

23 

17 

4 

1 

7 


Total, 


953 

341 

40 

99 

545 

363 

311 

105 

63 

36 

7 

1 

58 


1,070  3,ni 


YeUow. 


4 
3 


13 
13 
7 
3 
3 
3 


46 


F. 


1 
1 
1 
0 
0 
1 


5 
3 


13 
13 
8 
3 
3 
4 


Total. 


Total.    M. 


607 

138 

36 

60 

431 

389 

173 

95 

57 

14 

6 


63 


51    1,958 


F. 


Total 


463 

136 

34 

69 

199 

154 

88 

40 

29 

33 

9 

2 

7 


1,232 


1. 


274 

50 
119 
630 


261 
US 
86 
S7 
15 
2 
60 


3,190 


Table  III. — Deaths  by  nationality. 


Nations. 


Africa. 

Antigua 

Austria 

Bahama  Islands 

Barbados 

Belsium 

Central  America 

Chile 

China 

Colombia 

Costa  Rica 

Cuba..'. 

Demerara 

Denmark 

Dominica 

Ecuador 

England 

Fortune  IsUmds 

France 

Germany 

Oreeoe 

Grenada 

Guadeloupe 

QnJana,  British 

Guatemala 

HaltL 

India 

Italy 

Jamaica. 


Em- 
ployees. 


10 


1 
103 


10 
1 

4 
2 


8 
7 
4 
1 


2 
2 
4 

133 


Nonem- 
polyees. 


3 

13 

1 

2 

326 

2 

1 

1 

44 

86 

8 

3 

5 

1 

7 

7 

4 

1 

12 

1 

2 

17 

18 

2 

1 

3 

4 

18 

542 


Total. 


8 

23 

1 

8 

429 

2 

1 

1 

44 

96 

9 

7 

7 

1 

8 

8 

5 

2 

12 

1 

5 

24 

22 

3 

1 

5 

6 

22 

675 


Nations. 


Japan , 

Martinique , 

Mexico , 

Montserrat 

Nassau 

Nevis 

Nicaragua 

Panama 

Peru 

Russia 

Saba 

Salvador 

Santo  Domineo. 

St.  Kltts 

St.  Luda. 

St.  Thomas 

St.  Vincent 

Spain , 

Sweden 

Switzerland 

Trinidad 

Turks  Island..., 
United  States... 

Venesnela. 

West  Indies 

Unknown. 


Total. 


Em- 
ployees. 


21 


5 
1 
2 
1 

12 
3 
1 
1 
1 


1 
5 


11 
lb 
1 
1 
5 
1 
30 
1 


3 


414 


Nonem- 
ployees. 


2 

10 
7 
2 


3 

1,358 

6 

1 


8 
1 
1 

46 
1 
6 

30 


14 


50 

7 

14 

16 


2,776 


Total. 


2 

84 

10 

12 

3 

2 

4 

1.870 

9 

2 

1 

4 

1 

2 

51* 
1 

17 

46 

1 

1 

19 
1 

80 

8 

14 

19 


3,190 


Tablb  IV. — Causes  of  deaths  of  employees  of  The  Panama  Canal  and  Panama  Railroad. 


Causes  of  death. 


DISEASK. 

Alcoholism,  acute  and 
dironic 

Aneurism 

Angina  pectoris 

Apoplexy 

Appendicitis 

Arteriosclerosis , 

Brain,  softening  of 

Cancer  of  buccal  cavity... 

Cancer  of  intestines 

Cancer  of  the  stomach 
and  liver 

Carbuncle 

Cerebrospinal  fever 


White. 


2 
1 


2 
1 


Colored. 

Total. 

2 

4 

6 

1 

1 

8 

10 

1 

2 

2 

2 

2 

1 

1 

1 

1 

2 

3 

1 

i 

1 

Causes  of  death. 


DISK  A8X— continued . 

Diabetes 

Diarrhea  and  enteritis.. . . 

Diphtheria. 

Druv  habit 

Dysentery: 

Bacillary 

Unclassified 

Empyema 

Encephalitis 

Endocarditis,  acute  and 

chronic 

Fever: 

Hemogloblnuric 

Malaria 


White. 


Colored. 


2 
5 
1 


3 
2 


Total. 


1 
1 
1 
] 

2 
5 
2 
I 


2 
2 
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Table  IV. — Catue$  o/deathiqfemployeet  of  The  Panama  Canal  and  Panama  Railroadr 

Continued. 


Ombcb  of  death. 

White. 

Colored. 

Total. 

Causes  of  death. 

White. 

Colored. 

Total. 

DBBAflB— OODtlDUed. 

Ftver— Continued. 

4 

17 

2 
2 

1 
27 

i 

3 

47 

1 

8 

11 
1 

4 
20 

I 

2 
1 
6 

1 
1 

3 

8 

1 
80 

1 

4 

8 

47 

1 

8 

DiSKAflX— continued. 
Pyelo-nephrosis 

2 

7 
2 
2 
1 

1 
24 

4 
32 

2 

1 

27 
33 
10 

2" 

32 

1 
1 

2 

Malaria^  estlyo-ao- 

Scntioemia,  purulent  in- 
fection and. 

7 

lialaiia,  tertian 

Stomach,  disease  of. 

2 

Typhoid 

Bvphilis.' 

2 

3 

I>tanxi9 

1 

2 

Hernia,    ftitfiitinal    ob- 
atniolion 

Tuberculosis: 

AbdominaL 

1 

TntertinBi.  dinaflm  of . . , . . 

Disseminated 

MHfary 

1 

25 

Intestinal  obetniotion 

•1 

Laimz.  disean  of. 

Pulmonf^T 

1 

33 

Utot.  abfloesB  of 

1 

Uloer  of  stomaic^ 

2 

Ltver.  cirrhosis  of.  • 

Duodenal 

1 

Undiagnosed 

1 

8 

7 
3 

4 
1 

12 
2 

1 

Hen&ipftis: 

YIOLIKCE. 

Aeoidental  tranmatisms, 
varions 

Simple 

Nephritis: 

Acute 

80 

Chronio 

8 

Drowning,  accidental 

Dynamite  explosions 

Electric  shoca 

40 

Other  diseases  of  the  ner- 
vous  systeui. 

18 
4 

Peritonitis,  simple 

flo*nicid4Ji. ...  ,       

3 

Pnnimmfa  » 

Railroad  accidents 

Suicides 

44 

Lobar 

3 

Pysmia 

Other  external  violence. . 

1 

Total 

01 

353 

414 

Table  V. — Death  rate  among  Americans  on  the  Isthmui. 


number  of  white  employees  from  the  United  States  (6,824:) 


ATeragenui 

Disease. 

Violence 

All  causes 

ATerage  number  of  white  women  and  children  from  the  United  States  (4,164): 

Dfiease 

Violence 

All  causes 

ATsrage  number  of  white  employees  and  their  families  from  the  United  States  (9,988) : 

Dbease ■ 

Violence 

All  causes • 

Total  number  of  Americans  on  the  Canal  Zone  (11,650):  ^ 


Violence. 
All 


Number 
of  deaths. 


12 
14 
26 

17 

3 

20 

29 
17 
46 

81 
34 
55 


Annual 

average 

per  1,000. 


2.06 
2.40 
4.46 

4.06 

.72 

4.80 

3.90 
1.70 
4.60 

3.66 
8.06 
4.73 


Nora.^'  The  figures  representing  the  total  number  of  Americans  on  the  Canal  Zone  Include  employees 
and  their  families  and  the  officers  and  men  of  the  Tenth  InCsntry  and  Marine  Corps  and  their  families. 

Tablb  VI. — Causei  and  places  of  deaths  of  employees  and  civil  population. 


I 
ic 

4 


4b 


Diseases. 


I.  Otneml  di»ensf». 


Typhoid  fsver 
ParaMhoid ' 

Ifalariaiimf: 

E^tivoantumnal. 
Tertian 


Colon 
Hospi- 
tal. 


Pan- 
ama. 


" 

7 

2 

2s 

4 

45 

2 

2 

Colon. 

Zone. 

1 

•      •  *  .  . 

17 

iV 

2 
2 

5 

Total. 


17 

1 

61 

77 
5 
8 
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Table  VI. — Cauua  and  placet  of  deaths  o/employee$  and  civU  population — Oontinued. 


Diseaaes. 

Ancon 

Colon 
Horoi- 

Pan- 
ama. 

Colon. 

Zone. 

TotaL 

4f 

I.  (TMMrol  tfiMOMr— Continued. 

Malarial  feven— Continued. 

Clinical 

1 
4 

2 
1 

s 

S 

Cachexia. 

1 
2 

6 

HemoKlohinurlc  iiSTer.  malarial 

2 

7 

Bcarlei  fever 

8 

1 
8 
1 
22 
4 

s 

8 

w^oop1nK  cooffh , . .  r . ,    - 

1 

2 

0 

1 

4 

ia 

Croup .". 

3 
3 

4 

14 

Dysentery 

•  • 

i* 

2 
1 

26 

14a 

EntamoBbto 

B 

14b 

BacillafT 

2 

140 

Unclaasffled 

11 

17 

Leprosy 

1 
8 

2 

20 

Purulent  infBctlui  and  septicemia 

16 

•  J^m  «  •  ■  •  • 

18 

20a 

Pyaemia                        ' 

3 

20b 

Septlcf^mla 

1 

12 

8 

23 

20c 

Pymla  and  septicemia,  pneumococclc 

4 

24 

Tetanns .....'. '.*. 

1 

6 

1 

16 

17 

27 

11 

194 

1 

2 

27 

26 

Pellagra 

38 

27 

Beriberi 

12 

28 

Tuberculosis  of  the  lunes 

60 

80 

19 
3 

309 

29 

■  Acute  miliary  tuberculosis 

g 

80 

Tuberculous  menlnffHfs. 

1 

2 

31 

3 

1 

1 
8 

1 
1 

1 
1 
9 
6 

1 

A 

82 

Pott's  disease 

1 

83a 

Tuberculosis  of— 

Bones  and  Joints 

1 

84a 

The  larynx 

3 

35 

Disseminated  tuberculosis 

61 

2 

2 
1 

66 

86 

Rickets 

a 

S7B 

SyphilLs: 

Secondary 

1 

37C 

Tertiary 

i" 

10 

37D 

Hereditary 

4 

6 

20 

87E 

Period  not  stated 

7 

38Aa 

1 

38Ab 

Arthritis 

1 

2 

1 

2 

39 

Cancer  and  other  malignant  tumors  of  the 
buccal  cavity 

1 
6 
1 
5 
12 

1 

1 

3 

40 

Cancer  and  other  mallgnaot  tumoTB  of  (he 
stomach  and  liver 

13 

41 

Cancer  and  other  malignant  tumors  of  the 
peritoneum,  intestines,  rectum 

3 

42 

Cancer  and  other  malignant  tumors  of  the 
female  gen  Ualorgmi? 

8 

9 

46 

Cancer  and  othermallgnant  tumors  of  other 
organs  e»o?pted) 

13 

46 

1 

1 

47 

Acuie  articular  rheumatism 

3 

1 
1 

3 

49 

Scurvy 

2 

i" 

1 

4 

fiOA 

Diabetes 

2 

51 

E¥0i>htha1fnic  goit«^. .;.... 

1 

i* 

1 

64 

Anmnia,  chlorosis. . 

1 

64a 

Chlorosis 

1 

4 

6 
2 

1 
1 
3 
1 
1 

2 

20 
3 

1 

64b 

Anemia: 

Primary,  ponidous 

2 

1 
1 

7 

640 

Secondary,  cause  not  determined 

7 

65 

Other  generaf  diseases 

2 

66 

AloohcMism: 

Acute  or  chronic 

3 
2 

1 

1 

5 

66a 

Acute 

4 

66b 

Chronic 

2 

5 

66c 

Alcoholic  psychosis 

1 

2 

69a 

DruF  habiv. . . .  r - ^ 

1 
2 

2 

1 
3 

8 

60 

IL  Diteatet  of  the  nervous  system  and  of  the  or- 
gans of  special  sense. 

Bncephalltis. . .  -  -  r 

2 

4 
3 
2 

1 

6 

7 

61 

SimfOAipepYnirltis, ... 

34 

61a 

CereDrosolnal  fever 

6 

61b 

2 

62 

IjOcomotor  ataxia. . .                     

1 

1 

63 

1 

1 

63a 

Acute  anterior  poliomyelitis 

1 
32 

1 

64 

Cerebral  hemorrhage,  apoplexy 

6 

4 

3 
1 

13 

8 

63 

66 

Softening  of  the  brain 

6 
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Tabui  VL — Catues  and  placet  of  deaths  of  employees  and  dtnl  pojmltitiofir-Dontinaed. 


Diseases. 

AncoD 
Hospl- 

Colon 
Hospl- 

Fan- 

Colon. 

Zone. 

Total 

M 

n.  Diteateto/tlunenouttpitemand^lheor- 
gant  o/tpedai  9tnt^—Continuita. 

Paralysis  without  spedfled  cause 

1 

a 

1 

1 

K 

87 

Oeneral  paralysis  of  the  iosuie 

8 

2 

66 

Other  fonns  of  mental  alienation. 

2 

OB 

Epilepsy 

4 
3 
8 
1 

1 

K 

70 

Convulsions  (nonpuerperal)  (5  years  and  over). . 

2 

n 

Convulaions  of  infants  (under  5  years  of  ago)  -  •  • 

8 

12 

28 

78C 

Neuritis 

1 

74 

Other  diseases  of  the  nervous  system 

2 
1 

2 

74a 

Tumor  of  the  brain 

1 

74b 

KMirMthenia 

1 
1 

1 

75 

Diseases  of  the  eyes  and  their  anneza 

1 

It 

Diseases  of  the  ears 

1 

20 

2 

87 

a 

1 

3 

13 

4 

1 

78 

m.  DitfOMt  offhe  cfradatoTf  apsUm. 
Acute  endocarditis 

1 

1 
41 

2* 

7 

1 

a 

94 

78a 

If alignant  endocarditis 

5 

79 

Organic  diseases  of  the  heart. 

la 

1 

17 
3 

114 

80 

Angina  pectoris , 

6 

81 

Diseases  of  the  arteries,  atheroma,  aneurism, 
'etc 

1 

8U 

Apflurism  ............................ .a>  * 

7 
7 

a 

12 

81b 

Arteriosclerosis ......m..,.........^.. 

20 

82 

Embolism  and  thrombosis. 

1 

1 

e 

88 

Diseases  of  the  veins  (varices,  hemorrhoids, 
phlebitis,  etc) 

1 

1 

88 

Hemorrhage;  other  diseases  of  the  circulatory 
system.  .>..• 

4 

i* 

88 
8 
46 
74 
28 
8 

a 

9 

a 

1 

1 

• 

87 

IV.  Diieat€$ofthere9ptnftorftp9tem. 
Diseased  of  th«  larjrnx 

1 

8 

87ft 

I/eryngltb 

1 

80 

Af nte Vonchiff . 

27 
7 

26 
4 
2 
1 

7 

a 

47 
9 

10 
1 

73 

90 

Chronlo  bronchitis. 

13 

91 

10 

8 

137 

92A 

Pneumofiia  (unqualifled) 

87 

92B 

58 
1 
8 

9 

107 

9IA 

Pleinrtaly "  "' 

li 

98B 

Empyema.  .................................... 

5 

M 

1 

1 

11 

99 

OangrfTM  of  4ie  lungS'-' 

4 

4 

98 

a 

i' 

1 
1 

3 

97 

1 

98 

Other  diseases  of  the  respiratory  system  (tuber- 
enlosis  azoepted) 

1 

a 

8 

5 

90 

V  JXmsms  tftke  iltatbfe  tfHem. 
P%tafTff  '^  the  fFMH*^  f*4  aoneoca 

a 

90b 

Stomatitis 

a 

1 
1 

8 

6i' 

7 
4 
3 
3 

3 

109 

1 

3 

108 

Other  diseases  of  the  stomach  (oaooar  azoepted) . 
Aontagastrltis 

1 

1 

a 

1 

239 

28 
7 
6 

7* 

3 

a7 

3 

lOSb 

17 

IflOff 

4 

104 

Diarrhea  and  enteritis  (under  2  years) 

25 

e 

5 
2 

1 

i* 

i* 

343 

lOte 

CoUtk 

43 

106 
lOSft 

Diarrhea  and  enteritis  (2  years  and  over) 

Colitis 

ai 

9 

108 

Ankylostomiasis. 

4 

107 

TntestlnaT  parasites ,  . 

2 

1 

1 

8 

107ft 

AsoarMlasfii .r 

1 

108 

8 

1 

4 

108a 

Aflote  aDDendidtis 

3 

3 

100 

a 

8 

4 
1 

8 
1 

6 

Iflflft 

Tntentinal  obfftructk>n. 

9 

a 

13 

110 

Other  diseases  of  the  intestines 

a 

8 

llllb 

Duodenal  ulcer. 

1 

111 

Acute  yellow  atrophy  of  the  liver 

a 

16 
8 

4 

a 

111 

Clrrbosls  of  the  Uvwl 

1 
1 
8 
7 
1 

i* 

a 

1 

1 

30 

IIB 

Other  diseases  of  the  liver 

10 

lite 

8 

llSb 

Abscess  of  tha  liver  entamebio 

7 

117 

5 

9 

a 

4 
1 

21 

118 

Other  dJseases  of  the  digestive  system  (cancer 
and  tuberoolosls  azoepted) 

1 

63399''— 14 26 
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Tablk  VI.— Cbtoea  and  plaeei  of  dsatha  of  emphym  and  cMl  populatiofip— Ckmtiiiiiftd. 


110 

120 

122 

122b 

124a 

12S 

128b 

120 

UO 

m 

1S2 


184B 

184Ba 

l34Bb 

135 

137 

138 

188a 

180 

140 
140» 


143 
148a 

144 

144a 

14SE 


146 
146a 
1460 

147 


VI. 


Ntmvenereal  iiteata  tftke  fenHo^tHiMry 
tftUm  and  anneu. 


Acuta  iwphrltis 

Brigfat'8  oisMse  (ohronlo  nq^tto) 

Other  dJaMMs  of  thalddiMy  and  aniMza 

Pyelonephrosis 

Cystitis 

Diseases  of  the  urethra,  urinary  abeoass,  etc ... . 

Chronio  prostatitis ■ 

Uterine  tumor  (noDoanoerous) 

Other  diseases  of  the  uterus 

Cysts  and  other  tumors  of  the  orary 

Salpingitis  and  other  diseases  of  the  female  gen- 
ital organs 

vn.  TkejmerpenlttaU, 


Anoon 
Horol- 


Aoddente  of  pregnancy 

Extra^iterine  pregnancy 

Hypeiemesis  graVidaram 

Puerperal  hemorrhage 

Pua^erel  septicemia 

Pueipeial  albuminoiia  and  oonynlaiona 

Bdampela. 

Pueiperal  phleginJMla  idba  dolena,  embolns, 

viaden  deatii. 

FoUowins  childbirth  (not  otherwise  defined). . 
PaerpenI  Insanity 


Vm.  DiiiOMt  of  the  tkim  and  of  tht  cdlnHar 

tiinut. 


Gangrene., 

Carbuncle. 

Acute  I 

Phlegmon  and  oellnlltla.. 

Pemphlgua  oontagioaus. . 


IX.  Pifaaset  of  ike  bonet  and  of  the  organe  of 
locomotion. 


Diseasesof  thebone8(tnbarouloflbexoepted). . . 

Caries  (nontubeioulous) 

Osteomyelltia. 

Dieeaeea  of  the  kilnts  (tuberouloeia  and  rfaeu- 
matiam  ezoepted) 


160 


161A 
161B 
161Ba 
151Bb 
16lBd 
163 

168 


164 


165 
157 
150 
160 
166 
167 
168 

160 


X.  Malformatkme. 

Congenital  malionnationa  (stUlblrth  not  in- 
cluded)  


XI.  DiMBiet  ofeartf  infinqf. 


Newborn  child 

Cragenital  deblll^yicterua,  and  ederema. . 

Premature  birth 

Congenitsl  debility 

Malnutzitlon. 


Other  cansee  peculiar  to  earlj  Inltooy  (Inolud- 

IxtgYarlouaoonaequencesoilabor) 

Laojcofcare 


Xn.  Old  age, 

SeniUty 

xm.  ii^eedons  prodveed  bf  external  eaueee. 


Suieide  by  poisoning 

Suidde  by  hanging  or  struig^lation 

Suieide  by  firearms 

Suidde  by  cutting  or  pierotng  instruments 

Other  acute  poiscmings 

Bums  (oonfiacration  excepted) 

Absorption  of  deleterious  gases  (conflagration 

excepted) 

Accidental  drowniiig 


3 
84 

1 
8 


Colon 


1 
1 


2 
8 


2 
3 


2 

i 


1 

8" 

1 


45 
64 


4 
1 
4 
2 
2 


Colon. 


1 
6 


1 
2 


5 
2 

"i 


2 
1 
2 


3 
26 
10 
58 

21 
1 


10 


3 

8 


0 

14 


1 
1 
1 
1 
3 


5 
4 

20 
22 

3 
1 


4 
0 
2 
8 


8 

i 


Total. 


4 

7 
15 
14 

81 

10 


1 
1 
2 
1 


1 
54 


60 
130 

3 
7 
1 
5 
1 
5 
3 
3 


3 
8 
1 
5 

13 
1 

14 

1 
5 

1 


6 
1 
2 
1 
1 


2 
1 
3 


5 
15 
SO 
61 

166 

35 

3 


14 


5 

1 
13 

3 
3 
6 

1 

58 
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Tablx  VI. — CauBes  and  plaee$  of  deaths  of  employees  and  dvil  population — Continued. 


Diaeaaes. 

Ancon 
Hospi- 

Colon 
Hojp,- 

Pan- 
ama. 

Colon. 

2:on&. 

Total. 

170 

XIU.  AfeeUont  prodtieei  hff  extermU  cauttt— 
Continued. 

2 

2 

1 
7 
0 

4 

3 

31 

2 

1 

4 

171 

1 

172 

10 

3 

1 

21 

173 

9 

174 

1 

3 

14 

2 

1 
3' 

0 

176 

4 
3 
9 

10 

17te 

61 

175b 

Pynfmilt^ tranmatifon .  . 

13 

1760 

Tfi^ilfnfi^lnn  hyIftin<).«T)i<)«jf..  ,  ,.    ,    .    ,    .    , 

1 

170 

1 

1 
1 
1 
1 

1 

1     

1 

177 

Starvation 

....:::::::: 

1 

181 

Kleetrklty  (Itehtning  «xoept«d} 

4 

i' 

1 

6 

182 

Homicide  by  ibvarms '....' .     . 

i' 

12 
2 
3 
7 

1 

1 

14 

183 
184 

Homicide  by  catting  or  piercing  ins^ments. . 
Homicide  by  other  means 

6 
0 

185A 

Fraoturas  (oaiuse  not  spedfled) 

7 

180 

OtlMr  eztornal  viotonoe 

1 
1 

2 

1 
4 

10 

4 

3 

187 

XIV.  mdefined  iimuet. 
nMeflned  organic  diseaae 

8 

188 

Sndden  deatfi 

3 

10 

3 

1 

8 

180A 
ISOAa 

OaoM  of  death  not  specified  or  iU-deflned 

Infections  of  undetermined  origin 

9 

8 

20 
15 

Totals 

690 

7 

120 
8 

1,631 
206 

328 
76 

000 
97 

3,190 

BtiUbirths 

392 

Qnuid  totals^ .  . 

000 

134 

1,730 

409 

703 

3,582 

Nora.~The  deaths  occurring  in  Anoon  and  Colon  hospitals  resulting  from  illness,  injury,  or  other  cases 
admitted  firom  the  cities  of  Panama  and  Cobn,  or  from  the  Canal  Zone,  are  in  the  table  or  vital  statistics, 
credited  to  the  places  lh>m  whence  they  were  admitted. 

Tablb  VII.  Table  showing  discharges  and  deaths  of  employees  in  the  hospitals  of  The 

Panama  Caruil.from  all  causes,  for  (he  fiscal  year  191S-14. 


1 
S 

4a 

4b 
4c 
4d 


IE 

6b 

0 

7 

0 

10 

14 

14a 

14b 

140 

17 

18 

19A 

lOB 

lOD 

19B 

101 

lOK 


I.  Oenemi  diteoiet. 

Tyidiold  fsvar 

Relapsing  fer« 

Malartairever: 

Esttroautumnal 

Tertian 

Quartan 

Mixed 

Undetermined 

Clinical 

PafhlF'T^ 

Hsmoglobinorio  fever,  malarial 

Vaodnia 

Measles 

Scarlet  fever 

Dinhth«ia  and  oroap 

Infloensa 

Dysentery 

Entamoeble 

BadUarv 

Unrlassffted 

Lepnsy. 

Erysipelas 

DsDgue 

Chidcenpox 

Mumps 

Hemoglobinorio  Isver,  unqnaltfted 

Yawi 


30 
2 

2,236 
428 

34| 
2  I 

932  < 
21 
5 
3 
9 
2 
6 
278 
8 

23 
4 

40 
3 

13 
4 

13 
0 

l\ 

61 


3 


10 


1 
2 

4 
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Table  VII.— Table  tkounng  dimhaarge»  and  dBaih$  of  employees  in  the  hoepUdUo/The 
Panama  CaruUtfrom  aU  eau$e9,for  thefieoal  year  1913-14 — Continued. 


eharg«d. 


Died. 


ao 

90a 

20b 

aoo 

as 


ao 

81 

aa 

38a 

34 
840 
34d 

35 

a7A 

87B 

37G 

87D 

.37E 

38A 

88Aa 

38Ab 

38Ac 

3SAd 

;.8Ae 

38B 

88Ba 

89 

40 

41 

42 

44 

46 

46 

47 

48 

48a 

60A 

64b 

640 

66 

66a 

66b 

66 
66a 

66b 
660 

67 


«1 
61b 
63 
68 
64 
66 
66 
68 


78A 
78B 
78C 

74 
74b 

76 
76a 
76b 

76 


L  OflMral  AMBtet— Ooathmed. 


PunilMit  inlBOtioii  and  laptloamla 

Pyamla. 

8«ptioainla 

Pyamia  and  Mptloamla,  pnonmoooooio. 
Tataaus 


PeUasra 

Tubcroulosb  of  tha  lungs 

Aooto  mfliaiy  tabcrctUosis. 

Tubercoloiis  manJtadtta 

Abdominal  tuboroiuosis 

Pott'B  diseaae 

TubflTColosis  of  boom  and  Jobits 

Tuborcolosis  of  other  oceans 

Tuberculosis  of  the  lymph  glands 

Tuberculosis  of  the  gJanitourinary  organs. 

Disseminated  tuberculosis 

Byidiflis: 

Primary 

Secondary. 


TerdaiT 

HeredlwT 

Period  not  stated 

Oonocoocus  infection 

Oonorrhea 

Oonorrheal  arthritis 

Oonorrheal  bubo 

Oonorrheal  orchitis  and  epididymitis 

Oonorrheal  (^thalmia 

Soft  chancre , 

Adenitis  chancroidal , 

Cancer  and  other  malignant  tumors  of  the  buccal  cavity 

fif »ywr  fiwi  fftiMir  mfti^T^^nt  tumoTs  of  thostomaoh  and  liver 

Cancer  and  other  malignant  tumors  of  the  peritoneum.  Intestines,  rectum. . . . . ! 

Cancer  and  other  malignant  tumors  of  the  female  genital  organs 

Cancer  and  other  malignant  tumors  of  the  skin 

Cancer  and  other  malignant  tumors  of  other  organs  and  of  organs  not  spectfled. 

Other  tumors  (tumors  of  the  female  genital  organs  excepted) 

Acute  articular  rheumatism 

Ghronlo  rheumatism  and  gout , 

Oout. 


Diabetes. 

Anemia: 

Primary,  pemidoos 

Secondary,  cause  not  determined. 

Other  general  diseases 

Serum  disease.... 

Purpura  hemorrhagica 

Alo^dbm: 

Acute  or  ehronie 

Acute 

Chrteie 

Alcoholic  p83rchosis 

Chronic  lead  poisoning. , 

Other  chronic  poisonings 


n.  DiMuet  of  (he  furvont  tftUm  and  of  (he  organt  ofipecial  tente. 


Simple  meningitis 

Pneumococcus  meningitis 

Locomotor  ataxia. 

Other  diseases  of  the  spinal  cord 

Cerebral  hemorrhage,  apoplexy 

Softening  of  the  brain 

Paralysis  without  spedfled  cause 

Other  forms  of  mental  alienation 

Dementia  precox 

EpDepsy 

Hysteria. 

Neuralgia. 

Neurltfi 

Other  diseases  of  the  nervous  system.. 

Neurasthenia 

Diseases  of  the  eyes  and  their  annexa. 

Follicnlar  CQQinnctlvitiB 

Trachoma 

Diseases  of  tha  cart 


18 
3 
1 


3 
103 


8 
5 
8 


6 
1 


16 

as 

146 

as 

183 
65 

834 

89 

33 

60 

6 


78 
1 
3 
8 

a 

3 
3 

as 

7 

1 
1 


8 

19 
6 
1 
1 

10 

43 

13 

6 

8 

1 


1 
3 
8 


11 
38 

5 
17 

6 
16 
68 
27 
83 
332 
40 

8 
141 


6 

1 


8 

3 


60 
4 
1 
1 


S 
I 


a 
a 


6 
I 
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Tablb  VII. — Table  thowing  diKharges  and  deaihs  of  emplayea  in  ihe  hospUalt  of  The 
Panama  Carud^from  ail  eau9e$,for  thefUoal  year  IPi^i^f— Oontinued. 


77 

78 
78a 

79 
81a 
81b 

88 
88a 
8Sb 
830 
88d 

84 
84a 

8S 


86b 

87 

8te 


90 

91 

92A 

93B 

93A 

98B 

94 

96 

96 

97 

96 

98a 

966 


96b 

100 

100b 

una 

103 
108 
100a 
UBb 
108c 
UBd 

vm 

106 


106 

1070 

108 


106s 

UO 

UOa 

llOb 

m 

U4 
Itf 

118b 

lite 

W 

116 


in.  Diuaiettfih§eteiUatoff99ttem. 


Perloaidltto. 

Acate  endocarditis 

ICalignant  endocarditis. 

Orguiic  diseases  of  the  heart 

Aneartam.M 

Arteriosclerosis.. 

Diseases  of  the  veins  (varices,  hemorrhoids,  phlebitis,  etc.). 

Hemorrhoids 

Varices. 


Varicocele 

Phlebitis 

Diseases  of  the  lymphatio  system  (lymphangitlB,  etc) . 

Lymphadenitis  (nonvenereal) 

Hemorrhace;  other  diseases  of  the  oiroolatory  system. 


IV.  Diteua  tflke  wipiratory  tgtiem. 


Diseases  of  tfaa  nasal  IMBB 

Adenoid  vegetatians 

Ifviasis  of  nasal  tomm  and  simues. 

Daeases  of  the  larynx 

Laryngitis.... 

Diseases  of  the  thynoid  body !!.. . 

Aoate  bronchitis 

Chronic  bronchitis.... 

BranchopDoumonia . 


Pneumonia  (unouallfled). 
Lobar  pneumonk 


Ptomisy 

Empyema........................... 

Pnlmonary  congestioii,  ptilmonary  apoplexy. 

Gangrene  of  the  Innp 

Asthma. 


Pulmonary  emphysema 

Other  diseases  of  tne  resjiiratory  system  (tabcroolosis  exoepted). 

Abscess  of  imigs 

Hay  fever 


V.  JHuattififOuiigetlimifftUm. 


Diseases  of  the  month  and  aanexa 

Diseases  of  the  teeth  and  gums 

Stomatitis 

Diseases  of  the  pharynx 

Pharyngitis 

WnllWilar  t^rW^Wttl 

Foreign  body  in  the*  oesopluigiis 

Uloer  of  the  stomach 

Other  diseaseo  of  the  stomaoh  (oaaoer  eioepced). 


Acate  jBaatdtis..... 
Chronlo  gastritis... 
Aoote  indigestion.. 


CoUth. 

DiarrlMa  and  enteritis  (3  years  and  over). 

Colitfti. 


Ankviostomiasis.. 
TBuasis 


Appendicitis  and  typhlitis..... 

Aoote  appendicitii 

Chronic  appendicitis. 

Hernia,  intestinal  obetmotloos. 

Incninal  hernia 

Other  hemJas. 

Intestinal  ohstmction 

Otherdiseaees  of  the  intestines. 

Constipation 

Duodenal  nicer 

Cbrhosis  of  the  liver 

Biliary  caleoU 

Other  dissases  of  the  liver. 


of  liver  (anqaaliiled)... 
"rereotamiBbio. 


Abeoess  of  the  liver 

Cboleoystitb 

flliiiule  jwrttffnith  (noopmnsral).  ••••..... 

Olb«  dSaM  of  the  d%iatifTe  system  (canoer  and  tobereoioris  exoq^ 


Dis- 
charged. 


1 

4 


60 

2 

11 

30 

118 

2 
44 

3 

41 

116 

7 


361 

8 

19 

3 

6 

25 

295 

38 

10 

3 

156 

303 

6 

1 

4 

81 

6 


8 

1 


31 

1 

297 

38 

90 

1 

37 
74 

1 

36 
40 
48 

3 
93 
15 
04 

3 

83 

90 

106 

9 

3«0 

33 


08 

UO 

4 

15 

11 

33 

8 

4 

15 


DiBd. 


SI 


1 
1 

16 

4 
2 


1 

45 
■'3 

"i 


1 
1 


1 
1 


3 

1 


1 
5 
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Table  VII. — Table  thawing  dMurgu  and  dnUu  of  employeu  in  the  ho$pUala  of  The 
Panama  Canal,  frcm  all  eau»e$,/or  the  fieesU  year  iPi^-i'f— -Continaed. 


119 

130 

122 

123b 

1220 

123 

124 

124a 

126 

126a 

120a 

130b 

120e 

127 

127b 

128 

129 

lao 

180a 
181 
132 
133 


184B 
134BC 
186 


143 

143a 
144 

144a 
145A 
146B 
145E 
1450 

1451 
146K 
145M 
1450 
145Q 
145R 

1458 
146T 


146 
146a 
146b 
146c 
146d 

147 
147a 
147b 
1470 

148 

149 


160 


164 
166 
166 
167 

170 
171 
173 

m 

174 

176 

178a 


Db- 
chaisad. 


VI.  Namveftenal  ditmtm  tftkt  ycaltowf  iaary  tytUm  omi  enume. 


Aoato  nenhritis 

Brif^t'8  aisease  (obranle  neptarttb) 

Other  diseasoB  of  ttaa  kkloey  and  aanoza. 

Movable  kidoay , 

Pyekmephrosli 

Cilouli  of  the  urinaiy 
Dlsaases  of  the  bladder. 
CystiUa.. 


Diseases  of  the  orethra,  niinary  absoees,  etc 

Strletare  of  the  urethra,  xumTenereal 

Aoate  prostatitis 

Chronib  prostatitis. 

Abscess  of  the  prostate 

Nonyenereal  dbeases  of  the  male  gsBltal  organs. 

Hydrocele 

Uterine  hemorrhage  (nonpuerperal) 

Uterine  tomor  (noDoanccroDs) 

Other  diseases  of  the  nteras. 

Metritis.. 


Cysts  and  other  tamors  of  the  ovary 

Salpingitis  and  other  diseases  of  the  female  genital  organs. 
Nonpaerperal  diseases  of  the  breast  (cancer  excepted). 


VII.  Tkepnerpenlrtate. 


Accidents  of  pregnancy . 

Abortion 

Other  accidents  of  labor. 


Vm.  DUe<ue8ofthe9iknand^(heeeaHlartiM9ue. 


Fonmcle 

Oarbnncle 

Acute  absceas. 

Phlegmon  and  cellulitis. 

Trichophytosis 

Scabies. 


Pemphigus  contagiosus 

Ground  itch 

Elephantiasis 

Dhobieltch 

Ulcer  of  the  skin 

Tropical  ulcer 

Impetigo  contagiosa 

Urficaila 

InnowingnaiL 

Otncr  diseases  of  the  skin  and  annexa. 


IX.  DUeatet  ofOu  tenet  and  c/the  orgcnt  nf  locomotion. 


Diseases  of  the  bones  (tuberculosis  excepted) 

Oarles  (nontnbercalous) 

Mastoid  abscess. 

Osteomyelitis 

Periostitfa 

Diseases  of  the  Joints  (tuberculosis  and  rheumatism  excepted). 

Ankylosis * 

Arthritis 

Sjmovitis. 

Amputations 

Other  diseases  of  the  organs  of  locomotion 


X,  MaVormaUont. 
Congenital  malformations  (stillbirth  not  included) . 


Xm.  AjfecHont  produced  bff  external  eautes. 


Poisoning  by  food 

Other  acute  iMisonings 

Conflagration 

Bums  (conflagration  excepted) 

Traumatism: 

Firearms 

Cutting  or  piercing  instruments 

FaU 

Mines  and  quarries 

Machines 

Other  omshings  (vehicles,  railroads,  landslides,  etc). 
Railroad  traumatism 


15 

80 

48 

1 

6 

16 

6 

17 

68 

61 

1 

2 


81 
67 
3 
1 
7 
1 
1 
7 
2 


1 
1 
3 


Died. 


3S 


81 

22 

188 

91 

1 

6 

2 

2 

2 

29 

82 

3 

8 

5 

39 

101 

60 
1 
1 
4 
8 

10 
3 

37 
8 

60 
161 

6 

55 

3 
15 

97 

14 
390 
361 
185 
147 
165 
166 

i 

1 
• ..... . . 

io 
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Tablb  VII. — TabU  thowing  diteharges  and  deatht  of  employees  in  the  hospUaU  of  The 
Panama  Canal ,  from,  (M  causes  y  for  (he  fiscal  year  191S-14 — Continued. 


175b 
17fc 

178 
179b 

181 

184 
186A. 
18SB 
186C 

180 


187 
188Aa 
180BA 
180Bb 


Agtetkms  pniuai  ftf  aUmsi  cbwict   Continiied 

Dynamite  traomfttisiii 

TranmatJim  by  hmdsUdo 

InJuriM  by  anuiiBli. 

Htftt  cshMistioii 

ElMtrielty  (lightning  C9O0pted) 

Homlsldo  by  other  mitns 

Vnotons  (came  not  spedlled) 

Didooitlons 

Spnlm.... 

OtiMr  extwnftl  yfolenoe. 

XIV.  IHdefiiud  diteotet. 

lU-deflned  orgmio  iHnwinn 

Infections  of  nndetcnnined  origin. 

NodlMuo. 

Fetpud  dtoease. 

Total 


DlB- 

eharged. 


22 

11 

4 

1 

10 

1 

253 

11 

123 

2,000 


fiS 

2 


15,376 


DM. 


1 

i 


280 


Tablb  VIII. — Consolidated  JiospUal  report. 


Hospitals. 


Aneon  Hospital: 

Panama  Canal  employees. 
Panama  Railroad  employe 

PaypaUonts 

Charily  patients 

Insane  employMs 

Insane  noDomployoss 


Total. 


883 


Oolod  Hospital: 

Panama  Canal  (nploy< 
Panamft  Raflroad  employess. . . 

Prti^Ate  pay  patkBts 

Bepabllo   of  Panama    pay 

Il^tiMltS. 

C&rf^patknts 


Totel. 


Palo  8eeo  Lspsr  Asylum: 

Panama  Canal  cmployeee 

RepQbUo   of    Panama   pay 

patlsnts 

CSvitypttlBts 


Total. 


Canal  onploysss. 
Piiypatisnts 


Total. 


Onnd  total: 

Panama  Canal  anployoM 

Panama  Railroad  cmployoM. . . 
RopabllD    of    Panama   pay 

OwirpS  pattintB 

Charity  patients 

employees 

iployees...^ 


Total. 


Ro- 
maliH 

ing 
Jolyl. 


212 
10 

117 

18 

6 

26 


46 
17 
84 


8 


106 


3 

1 


s 


18 


m 

27 

2 

164 

22 

5 


846 
40 
72 
28 
88 


781 


84 
82 

50 

12 
20 


157 


80 

13 


43 


1880 

n 

42 

181 
61 
88 

282 


637  Ml 


Admitted. 


4,060 


8,586 
348 

18 
21 


0,330 


1«8 


16 
66 


1,313 


3 
1 


1,6U 


6,463 


17 

4,676 

416 

13 

21 


13,160 


I 


7,500 
1,013 
1,468 


21 
194 


10,631 


4V 
837 
561 

96 
178 


h 


4 

7 


13 


8,047 
1,840 

90 

2,019 

548 

24 

194 


12, 3n 


Died. 


20 

3 

46 

10 

2 

3 


84 


4 

1 
1 


8 


2 

50 

11 

2 

8 


179 
33 

157 

93 

2 

61 


515 


20 
19 
42 

19 

18 


118 


4 

2 


190 
53 

23 

199 

113 

2 

51 


Dischargod. 


4,522 

344 

3,390 

221 

9 

15 


8,601 


552 

144 

478 

12 
66 


1,247 


912 
634 


1,546 


8, 


18 
4,497 


9 
16 


U. 


7,453 
959 

1,277 

271 

20 

127 


|547 

42 

86 

5 

8 


10,107 


434 
287 
545 

68 

166 


1,510 


7, 
1,286 


1, 


127 


U,619 


Tran9> 
fcrred. 


6S3 


94 
82 
22 

1 
7 


156 


11 
2 


13 


1663 
74 

1 
110 
13 


56 

6 
35 
23 

8 

40 


162 


335 


86 
30 
22 

19 
13 


120 


01 
86 

19 

67 

88 

8 

40 


853 


r 


Re- 
main> 

Ins 
Jane  30. 


15 

180 

26 

7 

26 


3 
3 


2 
2 


66 

71 

4 

82 


21 

18 

1 

1 
1 


87 


U 


18 

8 

188 

37 

7 


346 


340 


81 

73 


710 
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Table  IX. — Consolidated  ndt  eoanp  report. 


Btatloiis. 


Oamboa 

Porto  B«I]o. 
Toco  Point. 


Total. 


Re- 
main. 

Jolyl. 


10 
2 
1 


13 


A4nkitted. 


21 
91 

72 


184 


•8 

s 


135 

302 
58 


495 


Died. 


S 


8 


Discharged. 


21 

79 
30 


130 


1 

s 


138 

280 

19 


435 


Trans- 
ferred. 


1 

12 
42 


55 


0 
24 

40 


73 


Jane  30. 


Consolidated  report  of  employees  sick  in  quarters. 


Stations. 


Naos  Island. . 

Anoon 

Balboa 

Coroxal 

Miraflom.... 
Pedro  Miguel. 

Paraiso 

Cttlebra 

Empire 

LasCascadas. 

Oamboa 

Gorgona 

FrUoles 

Qatun 

Cristobal 

Porto  Hello.. 
Toro  Point... 


Total. 


Days  ezeoaed  for  quartflrs. 


White. 


81 

1,418 

1,008 

1,285 

25 

424 

426 

825 

2,608 

175 

124 

123 


1,014 

2,511 

99 

85 


12,204 


Colored. 


442 

2,048 
73 
49 
26 
88 


1,470 


88 

172 

98 

21 

1,002 

8,047 


89 


9,504 


Total. 


503 

3,484 

1,150 

1,334 

50 

480 

425 

2,295 

3,485 

243 

298 

218 

21 

2,018 

5,558 

99 

134 


21,788 


New  patients  excused  for 
quarters. 


White. 


27 

814 

512 

738 

11 

218 

182 

310 

1,104 

05 

59 

75 


519 

1,152 

58 

47 


6,717 


Colored. 


211 

475 

85 

80 

4 

5 


507 
341 
22 
76 
48 
10 

890 


27 


2,880 


TotaL 


1,080 

647 

786 

15 


182 
817 
1,445 
117 
134 

m 

10 

919 

1,842 

58 

74 


8,597 


Table  X. — Coruolidated  hospital,  sick  camp,  and  sidt-tn-quarters  report. 


Hospitals.. 
Bidccampe, 

Total 


Re- 
main- 
ing 
Jolyl. 


i 


637 
2 


539 


981 
13 


994 


Admitted. 


12,150 
184 


12,334 


? 

O 

§ 


12, 2n 

496 


12,768 


Died. 


S 


98 
1 


94 


•2 

O 


839 


639 


Disehaiged. 


11,395 
130 


11,525 


11,819 
435 


12,054 


Trans- 
ferred. 


853 
55 


908 


« 

I 

6 


284 
73 


357 


Re- 
main* 

June  30. 


S 


348 


S48 


no 


710 


Total  admissions  to  hospitals  and  sick  camps 

Number  of  employees  sick  in  quarters 

Total 

Less  number  of  patients  transferred  from  siok  camps  to  hospitals,  and  from 
hospitals  to  sanitarium,  whose  admissions  are  duplicated  in  above  figures. 

Net  admlswlmw  to  hospitals  and  sick  camps,  and  those  side  in  quarters.... 


White. 


12,334 
5,717 


18,051 
908 


17,143 


Colored. 


12,788 
2,880 


15,648 
857 


15,289 


Total 


25,100 
8;  507 


33,897 
1,285 


82,432 
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Consolidated  ditperuary  nport. 


Stetlona. 


Naos  Island., 

Anoon 

Balboa 

Coroial 

Miraflons 

Pedro  Mlsoal 

Paraiao 

Culebra 

Bmpirs. 
LasCaa 

Gaaaboa 

OoKOoa. ....... 

FrtJoto 

Qatun 

CiistolMl 

Porto  BaUo 

Toro  Point 

liaiv^ita  Point 

Total 


BmploywBk 


White. 


1,752 

6^405 

41,244 

22,628 

3,516 

9,006 

7,312 

11,412 

16,314 

1,807 

2,318 

816 

45 

13,321 

13,046 

4,166 

3,276 

578 


160,751 


Cdlond. 


14,719 

22,478 

45,064 

21,750 

5,072 

12,757 

11,555 

19,716 

19,299 

1,905 

5,590 


272 

24,995 

24,791 

7,528 

4,771 

8,513 


246^679 


Total 


16^471 

28,883 

86,308 

44,287 

8,588 

22,752 

18,867 

31,128 

35,613 

3,712 

7,906 

1,711 

317 

38,316 

38,737 

11,094 

8,047 

4,091 


407,430 


NooainpIoijeM. 


Whitai 


Colond.  Total 


8,944 
1.724 
^041 
56 
2,661 
3,502 
4,614 
7,155 
1,479 
1,048 
101 


4,894 

6^526 

817 

362 

1 


45,925 


4,314 
1,258 

920 
69 
1,114 
8,517 
6^123 
4,911 
1,320 
1,687 

152 

90 

5,687 

4,  on 

1,765 
411 


87,339 


8»258 

2,962 

7,961 

125 

3,775 

7,019 

10,737 

12,066 

2,799 

2,735 

253 

20 

10,581 

10,507 

2,582 

773 

1 


88,264 


Total 


White. 


1,752 

10,349 

42,968 

29,569 

3,572 

12,666 

10,814 

16,026 

23,460 

3,286 

8,366 

917 

45 

18,215 

20,472 

4,983 

8,638 

579 


206»676 


Colond. 


14,719 
26»792 
46»322 
22,679 
5,141 

13,  on 

15,072 

25,839 

24,210 

3,225 

7,277 

1,047 

292 

30,682 

28,862 

9,293 

5,182 

8,513 


284,018 


Total 


16^  4n 
37,141 
89,290 
52,248 

8,713 
26,527 
25,886 
41,866 
47,679 

6,511 
10,643 

1,964 

337 

48,897 

49,334 

14,276 

8,820 

4,092 


490,694 


Tablx  XI. — Average  number  of  employees  oonstarUly  sick  in  hospitals,  sick  camps,  and 

quarters. 


Anoon  Hospital 

Colon  Hospital 

Palo  6eoo  Lsmr  Asyhim 
Tabofa  Banitarinm 

Total 


White. 


197.79 

27.22 

.09 

14.81 


239.91 


Colored. 


886.59 

35.94 

.26 


42178 


Total 


584.38 

68.16 

.34 

14.81 


662.69 


• 

8ick  camps. 

Skik  in  qaarten. 

• 

White. 

Colored. 

Total 

White. 

Colored. 

Total 

NaffTsland  . 

117 
188 

100 

152 

.07 

1.16 

1.16 

126 

7.11 

.48 

.34 

.84 

1.21 
161 
.20 
.13 
.07 
.10 

1.38 

Anoflo . , . , X .... , 

149 

Balboa 

190 

Corosal 

165 

tflraflflrw...                    

.14 

Pfdnllicnel 

L96 

^tniso* 

1.16 

Cttlebia 

4.08 

144 

.18 

.47 

.25 

.06 

174 

135 

129 

Xmpire 

155 

Tiao  Oucadae 

.66 

Qtaboa 

.88 

4.30 

4.72 

.81 

.50 

raohTV."!!!."!! !!...! 

.06 

Qainn 

178 

188 

.27 

.18 

152 

CMtobal 

1123 

Porto  Bello 

1.02 
.29 

8.48 

.23 

4.50 
.51 

.27 

Toro  Point. 

.19 

.87 

Total 

L64 

8L09 

173 

33.60 

9103 

5168 

Average  number  qfemplogees  eonstantly  sick. 


HoQiltala. 

Blok  oamps  • .  •  • 
Bfok  fei  quartsn 

Total 


White. 


91 
1.64 
83.60 


271U 


Colond. 


78 
109 
9108 


46190 


Total 


moo 

173 
5168 


nioi 


d94 
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Tablb  XI. — Average  number  of  employee$  contUmUu  9ieh  in  hoepitaUt  tids  camp9,  and 

9uar£€rf— Continued. 

Average  number  o/emplageee  comtanUy  eick  per  1,000. 


WUte. 


Oolond. 


ToteL 


Hoqiltsls 

Blek  oamps 

Siek  In  quarUn 

Total 


36.57 

.17 

3.58 


0.86 
.10 
.01 


12.66 

.19 

1.14 


39.83 


ia60 


14.01 


Tablb  XII. — Average  number  qf  dage*  treatment  per  employee  in  hoepUaie,  eidk  eampe, 

aind  guartere. 


Hofpitals. 

White. 

Colorad. 

Total. 

A  noon  Hotnltiil 

13.15 

13.00 

31.00 

6.80 

16.30 
16.00 
93.00 

15.01 

Colon  HospiUl 

13.89 

HjIo  SfKJO  Lffl>vr  A^hun 

61  50 

Tftboga  BanltailiimT 

5.86 

Total 

13.10 

10.10 

14.41 

Biok  camps. 

Qnarton. 

White. 

Cotorad. 

Total. 

White. 

Coloied. 

TotaL 

Nam  Island 

3.36 
2.31 
2.14 
1.75 
2.27 
1.9 
2.36 
2.66 
2.36 
1.84 
2.10 
1.64 

2.00 
4.31 
2.00 
1.63 
6.25 
7.20 

2.11 

3.18 

Balboa. 

2.14 

Comal 

1.74 

Miraflont 

3.33 

PfKllX>Mi^1^1.    , ..               

2.00 

Paraiao. .~ 

2.35 

Cotobia 

2.90 
2.61 
3.00 
2.29 
1.94 
2.10 
2.51 
4.43 

2.81 

ElUUlFB 

2.41 

TiOt  Cascadan    

2.08 

Oamboft 

5.45 

11.05 

laoi 

•    2.21 

Qortona 

L76 

FriJotei 

2.10 

Oamn 

1.95 
2.18 
1.77 
1.38 

3.19 

Cristobal 

3.  OB 

Porto  BeUo 

4.06 
1.60 

4.18 
1.34 

4.15 
1.43 

1.77 

Toro  Point 

2.56 

1.81 

Total 

3.33 

5.81 

6.13 

2.16 

8.30 

2.53 

Tablb  XIII. — Suheietenee  and  operating  expeneee. 


8UB8I8TBNCB  BZFXN8S8. 

Nnmber  of  dajs' rations  issued  to  patients 

Cost  of  rations  issued  to  patients. 

Cost  of  subsistence  per  patient  psrdaj 

ORBATINO  XZRNBB8. 

Number  of  daTB*  ralief  ftimished  patients 

Cost  of  operation. 

Cost  per  capita  per  day 

Cost  of  operatton  with  amount  received  fkom  outside  patients, 

etc.,  deducted 

Cost  per  oaplta  per  day  with  above  deduction 

Cost  of  dispeosories 


Hospitals. 


462,146 
$115,503.73 

oasio 


402,146 

0628, 6n.  35 

$L36 

1421,112.04 

00.91 

tll4,70a41 


Sick  camps. 


7,408 

81,3li47 

8a  177 


7.408 

82,816.97 

8a38 

83L789.S7 

8as7 


TotaL 


8110,8li30 
80l3I8 


409.649 
868L47&23 

8423,87L91 

oa9o 
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Tablb  XIV. — OtUside  patienU  treated  in  hotpUaltf  and  amounts  collected  for  their 

treatment. 


Patients  for  whom  the  Repablio  of  Faoama  pays  Tarlous  prioes  per 

day 

Patients  for  whom  the  Panama  Canal  pays  various  prioes  per  day . 

Patients  tmm  the  RepahUo  of  Panama  paying  various  prioes 

Patients  from  the  Canal  Zone  paying  various  prioes 

Patients  from  the  Canal  Zone  not  paying 

Patients  ftam  the  Republic  of  Panama  not  paying 

Total 


Number 
of  eases 
treated. 


2,767 
380 
1,914 
8,214 
2,366 
360 


15,801 


Number 

of  days' 

relief. 


77,666 
6,646 
17,843 
70,680 
47,487 
2,347 


222,468 


Amount. 


868,364.78 

2,6UL10 

67,407.14 

62,677.67 


171,064.60 


NoTB.— Patients  carried  fh>m  one  month  to  another  are  considered  as  separate  cases  in  above  table. 
Table  XV. — Surgical  operatione  performed  in  hospUaU. 


Amputations: 

Shoulder 

Arm 

Forearm 

Thigh 

Leg 

Foot 

Digits,  multiple 

Thigh,  double 

Leg,  double 

Arm  and  leg 

Operations  on  bones: 

Craniectomy— 
Decompressive. 
Explocatory — 

Ijuninectomy 

Ostiectomy 

Excision  01  maxilla. 


Number. 


Died. 


.1 


Elbow 

Ankle 

Wiring  fractures— 

Simple 

Compound 

Adeoeotomy: 

Cervical 

Axillary 

Inguinal— 

Single 

Double 

Femoral 

Herniotomy: 
Inguinal— 

Sfaigle 

Double 

Femoral 

Ventral 

Comb  Ined  (any  two  of  the 

above) 

Strangulated 

Genitourinary  tract: 

Nephrotomy 

Nephrectomy , 

NepJiropexy 

Vietenwomy 

Cystotomy 

urethrotomy— 

Internal. | 

External 

Prostatectomy 

Varicocele,  radical  cure. . . 
Hydrocele— 

SIngie.  radical  cure .. . 

Double,  radical  cure . . 

Ofdildectomy. 

BpfcUdymotomy 

Amiytationoftorotum... 
Cmitage  Qtert.  • 


1 

2 
4 
6 

17 
4 

36 
2 
4 
2 


12 
4 
3 

15 
2 

1 
2 

66 
36 

14 
8 

389 

106 

27 


197 

92 

3 

27 

6 
10 

3 
3 
1 
1 
3 

65 

36 

2 

17 


10 
10 

107 
43 

100 


3 

i 
i 
1 


Genitourinary  tract— Con. 

Perineopusty 

Trachelorrhaphy 

Vaginal  sections 

Vaginal  punctures 

Obste^lcal: 

Cesarian  section,  abdomi- 
nal  

Highltoroepe 

Lowforoepe 

Perineorrhaphy 

Thorax: 

Thoracotomy 

Thoracoplasty 

Pneumothoraootomy 

Excision  of  breast  and 
axilla 

Gunshot  wound  of  chest, 

operation  for 

Rectum: 

Hemorrhoids,  radical  cure 

Fistula  In  anua,  excision 
of 

Prolapsus  rectum,  radical 
excfalon 

Thyroideotomy 

Aneorismorrha^y 

Varlooee  veins,  excision  of. 

Tenorrhaphy 

Excision  of  sortoce  neo> 
plasms 

Gunshot  wound  of  soft 
parts,  operatton  for 

Extensive  fa^uries  to  soft 
parts,  operatfon  for 

Pustle  operatfon  for  la- 
vare  iiguries 

Plastfo  openrtfon  for  ef- 
fects of  olaeasa 

Bkln  graft. 

L^MTotomy: 

For  nasral  peritonitis 

For  tuberoiuons  peritoni- 
tis  

For  faitestinal  obstruction. 

Exploratory 

Gastrotomy 

Gastro-enteroetomy 

Bntero-enteroetomy 

Enterectomy 

Enterorrhaphy 

Appendectomy 

Appendectomy  with  local 
peritonitis 

Appendectomy  with 
eralperitonltlB..... 

Coloftomy 


Number. 


30 

37 

1 

3 


13 
3 

25 
76 

11 
2 
1 

2 

1 

151 

15 

1 

10 

1 

31 

17 

62 
2 
8 

14 

18 
36 


3 
7 
9 
1 

14 

3 

3 

1 

357 

30 

9 
4 


Died. 


1 
4 
3 


6 
1 
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Tablb  XV. — Surgical  operaHoru  performed  in  hotpitali — CSontiiiued. 


Number. 

Died. 

Number. 

Died. 

lAparoUMiiy— OonttaiiMd. 
B6sw}tion  of  nffitnm 

1 
8 
34 
5 
1 

14 

6 
7 

62 
42 
10 

13 
13 
18 

Laparotomy--Oimtlniied. 

ovarian  oystaotomy 

Oophorectomy 

SnspanskHitflri 

Pla9tio     operation     for 
ehronio  pelvic  peritoni- 
tis  .„. 

For  ectopic  gestation 

Fortramna: 

General  peritonitis 

Hamatoperitonemn 

Rapture  of  liver 

0 

1 
04 

84 

4 

2 
2 
2 

1 
2 

112 
2,552 

Choleoystostomy 

1 

1 

CholMTstactomy 

CholMooiiotoiny 

AbsoessofUvw— 

4 
2 

Laparo  -  h^patotomy 
lor 

1 

Thoraoo^epatotomy 
tor.. 

2 
1 

Pmi  tiTirturftnttTTny 

Supravaginal     hyatano- 
tomy 

1 
1 

Gundiot  would  of  abdo- 
men  

Stab  wonnd  of  abdomen. . 

Msjor  operations,  various 
other 

Minor  operations,  various . 

Total 

D  VALH  UHIVOiIIIttOtOIDT  ■  •  > . 

ICyomeotcuny. 

Saipingaetomy— 

1 
1 

TInnMA 

5^000 

50 

Tablb  X.  Vl .— Opemtiemt  and  work  performed  in  eye,  ear,  nose,  and  throat  dintes. 


Operationa. 


Abaoeas.  parotid 

Adeneoiomy 

Advancement  of  external  zeotos 

Bowman's  dilatation  of  lacrimal  dnot. . 

Oanthotomy 

Gapsoleotomy 

Cataract,  needling 

Cleft  palate 

Corneal  ulcer  (canterisation) 

Coqiunctivltis,  follicular,  grattags 

Cyst,  sebaoeouSy  ezcistoL 

Enucleation 

Bvisoeration. 

Bxeision  of  chalasion 

Expression  for  follicular  coqjunotivltis. 

Expression  for  trachoma. 

Bxnaction  of  cataract 

Glaucoma  trephine 

Iridectomy 

Iridotomy 

Laerimalduct  probed. 

Lingual  abscess. 

Mastoidectomy 

Paracentesis  of  cornea 

Plastic: 

On  ear. 

Oneyeball 

On  eyelid. 

Onfsce. 

Onnoee 

Polypoid  growth,  tonsil  removed 

Pterygium: 

Ablation. 

Transplantation 


Number. 


1 
191 
1 
8 
1 
9 
8 
1 
8 
1 
4 
1 

11 
7 
9 
1 

20 

18 
1 

41 
1 
1 
1 

17 
5 

5 
8 
8 
5 
8 
2 

26 
08 


Operations. 


Removal  of: 

Stone  from  snblfngnal  duct 

Nasal  polyp 

Foreign  body  from  esophagus 

Resection: 

External  rectus. 

Inferior  rectus ^ 

Internal  rectus 

Rhino  plastic 

Sclerotomy,  posterior 

Septal  spurs 

Sequestrotomy 

Sinusotomy 

Sinusotomy,  nasal 

Submucous  resection  of  nasal  septum 

Suture,  lacerated  sclera 

Tarsal  tumors 

Tarsalectomy  for  trachoma 

Tattoo,  cornea 

Tenotomv 

Tonsflleciomy 

Tracheotomy 

Tucking: 

Internal  rectus.... 

External  rectus. 

Turbinectomy 

Various  minor  operations 

Total 

Beihuitions 

Outside  cases  treated 

Grand  total 


Number. 


1 
0 
1 

5 
2 
1 
1 
1 
8 
1 

17 
5 

255 
1 
8 
1 
1 
10 

422 
2 

1 

2 

69 

868 


2,188 

2,193 

10,214 


20,646 


Tablb  XVII. — ConsolidaUd  ward  laboratory  report  of  all  hospitaU. 


Blood  examinations 14,717 

E8tivo4Uitumnal 2,903 

Tertian 637 

Mixed  tfftian  and  estivo^utumnal 64 

Quartan 63 

Differential  blood  counts 860 

Leucocyte  counts 2,676 

Red  blood  counts 113 

White  blood  counts 67 

Hemoglobin  estimations 1,833 

Filaria 1 

B-eiapfing  fevsr 4 


Stool  axaminatfons 12,706 

Asoaris  lumbriooides 652 

Uncinariaova 1,871 

Tricocephalus  dispar 1,817 


Strongyloides  intestinalis. 

Tenia 

Tenia  ssginata.. 

Ameba 

Mucus 

Entamoeba 

Ciliated  monads. 
Bilharsia 


077 

2 

4 

71 

24 

79 

221 
10 
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Table  XVII. — ComolidaUd  ward  labonUory  repofi  o/dU  Aof jntolt— <!)ontmaed. 


stool  immlnftttena— Oontinned. 

Pus  and  blood 1,005 

Pus  and  epitbelial  oelis 1 

Balantldium  coU 12 

EntamoBba,  tetngena 4 

Ozyuris  varmicularte 2 

Entamoeba,  histolytfea 21 

EntamoBba  ooli 1 

Oualac  tests 42 

Bisnratb  crystals 152 

Ceroomonas,  Intcstlnalls 97 

Urine  ezaminatioDS 29,000 

Albumen 0,010 

Albudien  and  casts 0,147 

Sugar 270 

Pus  and  blood 5,808 

Qonooocci 5 

Indican 49 

Epithelium 2,007 

Bile 106 


Urina  examinatiooa— Continned. 

Mieroaoopioal  anminatlDDS. 

Trichomonas  vaginalis 

Hemin  crystals 

Qnaiae  tests 

Red  blood  cells..... 

Pus  and  epithelium 

ClUated  monads 

Sputum  examinations 

Tuberde  bacilli 

Ameba 

Elastic  tissue 

Misoellaneons: 

Examinations  of  pleural  eflusions 

Examinations  of  various  smears  and 
disohaiges 

Examinations  of  ipinal  fluid 

Examination  of  vaginal  and  urethral 
disohaiges 

Gastric  analysis 


285 


12 

111 

21 

S75 

27 

2,283 

438 

0 

2 

22 

810 
10 

140 
U 


Tablb  XYllI.—Ancon  Hotpital. 

NATIONALITY  OF  PATIENTS. 


Class. 


Panama  Oanal  employees 

Panama  Railroad  employees . 

Pay  patients 

Charity  patients 

TttgiitiA  employees. 

Insane  nonemployees 


Total. 


Number 
treated. 


13,080 

1,457 

5,242 

752 

75 

503 


21,115 


White. 


2^708 


31465 

274 

0 

11 


5,770 


Colored. 


20 
2 
2 
2 


82 


Other  nations. 


Wblta. 


2,218 

137 

1,115 

74 

8 

38 


3,686 


Oolofed. 


8,044 

1,002 

LOTD 

403 

«1 


11,728 


Number  of  days'  relief  furnished  patlento.  893,706. 
Cost  of  subsistenoe  per  patient  per  day,  80.23. 


Table  XlX.—CoUm  EotpUal. 

NATIONALITY  OP  PATIENTS. 


ClaaB. 

Number 
treated. 

Americans. 

Other  nations. 

White. 

Colored. 

Whtta. 

Colored. 

1,150 
538 

1,112 
122 
272 

451 
100 
271 

191 
55 

210 
18 

20 

517 

Panafna  RAHroad  employees 

377 

Private  pay. T..! 

031 

FepnWIo  hnama  pay 

UM 

ChaHty  patleDts 

42 

204 

Total 

3,203 

870 

500 

1,838 

Number  of  days'  relief  ftimislied  patients.  40,761. 
Cost  of  subslsteBce  per  patient  per  day,  80.3a 


NOTB.— O 

of  Anoon 


-Operations  at  Ancoo  and  Colon  Hospttah  (see  report  of  all  smgiQal  operations);  laboratory  reports 
and  Colon  Hospitab  (see  consoUdatad  ward  laboratory  report). 


Table  XX. — Pah  Seoo  Leper  Aeyhan. 

NATIONALITY  Ot  PATIENTS 


Panama  Canal  employees. 

Pay  patients 

Chartty  patienti 


Total. 


Numbar 

Americans. 

OtlMr  nations. 

t^f^a. 

White. 

Colored. 

White. 

Colored. 

, 

»     ... 

1 

38 

«• 

M 

23 

20 

82 

1 

4  1               67 

Number  of  days' relief  furnished  patients ^It^^ 

Coat  of  snbelitenca  par  patient  per  day 80L28 
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Tablx  XXI. — Taboga  SanUarium. 

NATIONALITY  OF  PATIENTS. 


dus. 


PttUUDA  Oanal  •mployees. 
Pay  pattaits 


Total. 


Numbar 
treated. 


028 
696 


1,550 


Americaiis. 


810 
600 


1,410 


Other 
nations. 


113 
36 


149 


Noinber  of  days'  relief  furnished  patients 0,009 

Ooet  of  subsistence  per  patient  per  day $0.71 

Non.— No  colored  patients  treated  at  Taboga  Sanitarium. 

Tablb  XXII.— ^anto  Tomas  Hospital. 


Class. 


Pay  oases — 

Charity  cases. 


Total. 


Remain- 

infi 
Julyl. 


47 
261 


306 


Ad- 
mitted. 


1,212 
8,860 


9,572 


Died. 


42 
534 


576 


Dis- 
charged. 


1,173 
7,769 


8,M2 


Trans- 
terred. 


Remain- 
ing 
June  30. 


44 

318 

362 


AveTBge  number  of  days' treatment  per  patient 13.13 

Average  number  of  patients  constantly  sick 343.65 

Number  of  days' relief  furnished  patients 125  434 

Cost  of  subsistence  per  patient  pec  day 10.24 

Nalumality. 


Class. 

Number 
treated. 

Americans. 

Other  nations. 

White. 

Colored. 

White. 

Ookmd. 

Pay  oases. ..,.,.,..».  r ..  x .-,.,-,,,.,,,  r 

1,250 
8,621 

511 
964 

748 
7.657 

CharitT«ase"  r - - 

Totsl 

9,880 

1,475 

8,406 

Operationa. 


UBiar 

Minor 

Total 


Number. 


1,330 
506 


1,836 


Died. 


37 


37 


Dispendory. 

Class. 

Nathres 

Foreigners 

Total 


White. 


664 
414 


1,078 


Colorad. 


4,005 
1,888 


5,893 


Total. 


4p660 
2,302 


6,971 
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Table  XXIII.— Soon/  of  health  laboratory. 


BaetOTlologieal  ezamlnations:     . 

Wat« 

Milk 

Cultures,  TarkMU 

Fluids  and  exudates 

Blood  eoltores 

Throat  cultures  (diphtheria  suspects).... 

Cultures  from  autopsies 

Cultures  from  eye 

Stool  cultures 

Vrtne  cultures 

Sputum 

Hydnxiele  fluid 

Knee-Joint  fluid 

Spinal  fluid 

Various  smears  and  specimens 

Pleural  fluid 

Flacue  suspect 

Fliud  from  chest 

Handtosion 

Abdominal  fluid 

Fluid  IhMn  pleural  cavity 

Fluid  fhMu  call  bladder 

Epithelial  ifidces 

Panama  oysters  (consignments) 

Determinatknis: 

Ctarmlcidal  test,  proprietary  disinfectant. 

Germicidal  test,  phenol  oU 

Moisture  and  voiatUe  matter  in  soil 

EzAmlnations: 

I/cper  suspects 

Annuals 

Rats 

Chemical  examinations: 

Sodium  phosphate 

Alcoholic  beverages 

Powder 

Qall  stones 

Kerosene 

Red  lead 

So^> 

Substance  frvm  valve  stem 


4 

1 

4 

1 

800 

400 

70 

3 

340 


1 

10 
1 

18 
34 
20 
3 
1 
4 
1 
3 
3 
7 
1 
2 

1 
1 
6 

34 

60 

2,556 

1 
3 
1 
2 
1 
1 
1 
1 


Chemical  examinations— Continued. 

Oear  grease 1 

Stomach  contents 4 

Organs  and  contents  (post-mortem)  for 

poisons 1 

Urine 37 

Various  liquids,  fluids,  etc 112 

Various  metals 3 

Paste 1 

Sugarcane 1 

Oil,  transformer  room 6 

Brass  borings 2 

Sugar,  brown 1 

Seeds  of  I  plant  cassia  ooddentalls  L. 

(Coffeesenna) 1 

Pvrene  (flre  extinguisher) 2 

Liver  and  urine  for  arsenic 1 

Preparation  of  dark  fluid  and  U-tube  for 

testing  hydroelectric  plant,  Oatun 1 

Vomitus 1 

Ether 3 

"Pabst  Extract" 1 

Whisky 1 

Phenol  oil 1 

Test  meal 1 

Stool 2 

"Ambrew" 1 

Lorvacide  to  determine  deterioration 1 

Aggluttnation  reactions 157 

Autopsies 515 

AuU^lBSOfCOWS 1 

Bodies  embalmed 72 

Hydrophobia,  preventive  treatment 1 

Pathological  tissues  prepared,  frosen 46 

~ ~  5.600 


Pathological  tissues  prepared,  paraflln. 
Surgical  pathologiosil  tusues  and  neoplasms 

reported. 

Vaccinatkins,  antipest 

VaootaM  inooulatibns,  antityphoid 

Vaccine  treatment,  autogenous,  prepared 

Water,  sanitary  analysis  of 


323 

6 

41 

51 

1 

Wasserman  reactions 3,018 


Table  XXIV. — Issues  of  ^inine. 


Month. 

Kilogrami. 

Pounds 
avoirdupois. 

88.50 
88.88 

40.78 

80.50 

17.00 

80.100 

84.50 

47.00 

20.20 

82.00 

12.00 

43.00 

74.05 

84.50 

80.80 

80.46 

87.48 

00.85 

70.00 

100.02 

04.88 

7a  55 

20.40 

04.80 

408.016 
88.505 

888.51 

74.04 

July 

August 

September 

October 

Movomber 

Dooember 

Jasuvy. 

Folic  uary 

March. 

^:::::::::::::: 

/niie 

Total 

Average  per  month . 


Tablb  XXV. — Sanitation. 

CITY  OF  PANAMA, 
loeguito  work: 

Linear  ftot  of  ditches  eleaned 818,547 

Linear  feet  of  ditohea  dug 1,120 

Square  feet  of  weeds  and  grass  cut  and  removed 2,594,000 

oois  cleaned 11 

rolls  filled i 

Oabid  yards  of  earth  used  in  filling  oeaspools,  wells,  and  holes 7,250 

Loads  of  gra«  removed  and  burned 1,443 

Sgoare  yards  of  pools  oiled 110,704 

watveootatncrs  treated 220,835 

Monnlto  breeding  places  found 2,585 

PJ^Medl^plaoealrand 2,446 


400  THB  PANAMA  OANAU 

DisiiileotioD  brigide: 

Houses  disinfeotad  lor  diphtheria. M 

Houses  dislnfeotod  for  tuMToalosis S 

Houses  disinfected  far  chiekenpoz. 14 

Houses  disinfected  for  oerebroq)ioal  meningitis S 

Houses  disinfected  for  scarlet  fever... 73 

Houses  disinfected  for  measles 3 

Houses  disinfected  16r  smallpox 1 

Houses  disinfected  for  typhoid  ferer 10 

Houses  disinfected  for  sunple  meningitis 1 

Number  of  cubic  feet  disinTected 1,356,655 

Number  of  rooms  disinfected 300 

Material  used: 

Crude  oiL gallons..  1,83S 

^     Larvacide do....  5,715 

Inspectfon  of  houses  and  yards: 

Houses  and  yards  inspected 14,206 

Notices  served  and  nuisances  abated 314 

Number  of  letters  to  alcalde  requesting  enforcement  of  sanitary  rules  and  regulations at 

Number  of  old  buildings  condemned 578 

Number  of  yards  cleaned 3,794 

Number  of  buildings  demolished UO 

Loads  of  refuse  removed  from  the  city. 6,766 

New  buildings: 

Number  of  plans  submitted  to  health  officer  and  approved 331 

Number  of  permits  granted  for  repairs  to  old  buUdlngs 680 

Garbage  ocdlection: 

Number  of  loads  of  garbage  removed  to  dump  and  burned 34,684 

Total  number  of  cans  of  garbage  emptied  (2  months) 199,091 

Street  cleaning: 

Number  o1  square  yards  of  street  cleaned  dailv 500,000 

Number  of  square  yards  of  streets  sprinkled  oiEdly 96,667 

Vaccinations: 

Number  of  persons  vaodnated 4,844 

COLON,  CRISTOBAL,  MOUNT  HOPS,  AND  TOBO  POINT. 

Water  and  sewers: 

Number  of  connections  made  during  the  year 88 

Total  number  of  connections  made  to  date 1,148 

Number  of  outstanding  permits 599 

Number  of  houses  in  which  extensions  were  made 31 

Houses: 

Plans  approve** 78 

Permits  u>  repair  issued ^ M3 

Permits  to  occupy  issued 83 

Temporary  permits  to  occupy  issued 20 

Sanitation  of  Colon: 

Number  of  loads  of  yard  garbage  removed 5,513 

Average  number  of  cans  of  garbage  removed  dally 2,180 

Number  of  acres  of  vegetation  removed. 19S 

Number  of  acres  of  streets  deaned 9  006 

Number  of  private  properties  cleaned 806 

Number  of  square  yaros  of  pools  oOed 217,016 

Number  of  mosquito-breedmg  places  destroyed 1,534 

Number  of  square  yards  of  vegetation  removed 76,000 

Number  of  water  receptacles  treated. 322;a0O 

Number  of  linear  feet  of  ditches  maintained 108,118 

Notice  to  abate  nuisances  served 2,307 

Number  of  nuisances  abated 2,174 

Number  of  buildings  inspected 43,711 

Number  of  rats  Idlled 330 

Numberofsquare  yards  of  alleys  cleaned....: 5,532,374 

Number  of  square  yards  of  streets  sprinkled 398,000 

Number  of  fly-breeding  places  destroyed 1,374 

Gallons  of  larvacide  used  (month  of  June) 840 

Number  of  cubic  yards  of  ditches  constructed 134 

Colon  and  Cristobal  garbage  disposed  of  at  dump,  Colon 

Sanitation  of  Cristobal: 

Number  of  square  jrards  of  poob  oiled 36,250 

Number  of  water  receptacles  treated 47,470 


Number  or  water  receptacles  treatea 

Number  of  mosquito-oreeding  places  destroyed 
Number  of  mosquitoes  UUed In  barracks , 


mosquitoes  UUed  in  barracks 15,567 

Number  of  fly-breeding  places  destroyed 198 

Number  of  mosquitoes  Idlled  in  cars. 2,185 

Number  of  buildings  inspected 560 

Gallons  of  larvacide  used  (month  of  June) 106 

Sanitation  of  Mount  Hope: 

Number  of  square  yards  of  pools  oiled 1,061,750 

Number  of  water  receptacles  treated 226,850 

Number  of  linear  feet  of  ditches  maintained 388,090 

Number  of  mosquito-breeding  places  destroyed 2,440 

Number  of  linear  feet  of  ditches  constructed. 34,<M0 

Number  of  mosquitoes  killed  in  outfit  cars 37,642 

Number  of  cubto  yards  of  ditches  constructed 525 

Number  of  mosquitoes  killed  in  barracks 102,080 

Gallons  of  crude  oil  used  (month  of  June) 2,106 

GalloDs  of  larvadde  used  (month  of  June) 486 
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^HiftMnltfP*  of  Toro  Poi&t: 

Number  of  square  ywds  of  poob  oiled 65,417 

Number  of  water  receptacles  treated 16,688 

Number  of  icosqaito-oreediDg  places  destroyed 68 

Number  of  linear  feet  of  ditcbes  CQDStructed. 810 

Number  of  linear  feet  of  ditches  maintained 112,468 

Number  of  doses  of  quinine  tonic  distributed 88^160 

Number  of  cubic  yards  of  ditches  constructed 704 

Number  of  adult  mosquitoes  killed. 6,844 

Number  of  pit  closets  oiled 18 

Number  of  By-breeding  places  destroyed 8 

Number  of  galloDs  of  larvacide  used  (month  of  June) 81 

Number  of  callons  of  crude  oil  used  (month  of  June) 166 

Vaodnationa:  Number  of  persons  vaccinated. 1,010 

CANAL  ZONB. 

Work  requests  on  quartermaster's  department: 

Grass  cutting 880 

Screen  repairing 98 

ICisoellaneons 874 

Work  requests  on  engineering  department 801 

Work  requests  on  other  departments. 68 

Notice  served  for  abatement  of  nuisances.... 1,838 

Arrests  for  violation  of  sanitary  regulations 176 

Conviotians 166 

Building  permits  approved 100 

InspectMOS  of  closets 64,060 

Inspections  of  stores 8,808 

Inspections  of  restaurants 1,200 

InspeetioDS  of  shops 2^236 

Garbage  cans  emptied 1,000,410 

CloaeU  disinfected 133,854 

Bouses  disinfected 86 

Houses  fumigated 1 

Bat  traps  used  dafly 460 

Wftter  and  sewer  connectians  made 24 

Number  of  adult  anopheles  destroyed  at  houses 121, 808 

Number  of  adult  culioesdestrovea  at  houses 210,008 

Number  of  containers  found  with  stegomvia  larvae 804 

Number  of  adult  stegomyia  destroyed  in  nouses 82 

Mfttarial  used: 

Larvadde gallons 87,144 

Grade  odl do 427,606 

Rats  destroyed 10,226 

Table  XXVI. — QuatanHne  service. 

PORTS  OF  PANAMA>BALBOA  AND  COLON-CRISTOBAL. 

Number  of  vessels  inspected  and  passed 1,817 

Number  of  vessels  detained  in  quarantine 180 

Number  of  vesseb  fumigated  on  arrival 117 

Number  of  vesseb  fumigated  prior  to  departure 48 

Number  of  pieces  of  ba^age  handled  and  stored 5,808 

Number  of  crew  inspected 132,107 

Number  of  passengers  inspected 71,748 

Tbtal  number  of  persons  Inspeoted 303,860 

Number  of  persons  vaccinated  at  ports  of  arrival  because  of  compulsory  vaccination  law 0,880 

Number  of  persons  vaccinated  at  ports  of  departure  or  eo  route  because  of  compulsory  vaocinar 

tionlaw 14,66« 

Total  number  of  persons  vaccinated 28,066 

Number  of  persons  held  in  quarantine  at  the  detention  stations  to  complete  period  of  incubatioii 

of  yellow  sever  or  plague .••••  ^»*W 

Numbtf  of  persons  helain  quarantine  on  board  vessels  to  complete  period  of  incubation  of  yellow 

isver  or  plague 18,861 

Total  number  of  persons  hdd  in  quarantine 28,021 

Number  of  persons  landed  lh>m  foreign  ports: 

C*bln..Vr. T7:..r. 28,350 

Steerage 18,418 

^^^^                                                                                                                       — ! —  41,778 
Number  of  persons  embarked  for  foreign  ports: 

Cabin »,0» 

*^-^ i^  67,880 

Appamt  deoeaM  for  the  year  from  foreign  ports:  ^  _^ 

^ibin ,J2} 

Steerage 18,867 

Number  of  persons  arriving  from  coast  towns  on  small  craft 88,500 

Number  of  persons  embarked  for  coast  towns  on  small  craft 38,016 

Apparent  iaorease  for  the  year  from  coast  towns J>!5 

Total  number  of  persons  landed •f' 

Total  number  of  persons  embarked S»21 

Excess  over  BumcMr  landed *1»J5 

Plusnumber  for  Paoinc  ports 8,840 

63399"*— 14 2Q 
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Total  spparont  d6erease  for  the  jMr 

Number  of  immigrants  recommended  for  rejection 

Number  of  oertiAcates  issued  to  outgoing  passengers 

Number  of  persons  refused  certificates  because  oi  trachoma. 
Number  of  bills  of  health  visaed 


14. 


47ft 

fil 

738 


BOCAS  DEL  TORO. 


Number  of  vessels  inspected  and  passed 

Number  of  crew  inspected  and  passed 

Number  of  passengers  inspected  and  passed 

Number  of  passengers,  in  transit,  inspiocted  and  passed 

Number  of  persons  held  to  complete  period  of  incubation  of  yeUow  fever. 
Number  of  persons  held  to  complete  period  of  incubation  of  plague 


Table  XXVII. — Penonnel  report. 
[Average  number  of  employees  at  work  during  the  year.) 


Chief  health  offloe 24 

Property  division 9 

Quarantine  service 40 

Health  office,  Panama 13S 

Health  ofnoe.  Colon 126 

Anoon  Hospital 520 

Colon  Hospital 84 

Banto  Tomas  Hospital 6 

Tabon  Sanitarium 19 

Palo  Seoo  Leper  Asylum 15 

Zone  sanitation 166 

Hospital  farm 34 

Dispensaries: 

Anoon 6 

Balboa 6 

Bas  Obispo 2 

Corozal 6 


Dispensaries— Continued. 

tristobal 

Culebra 

Empire. 

FrUoles 

Oatun 

Gorgona 

LasCascttdas 

Margarita  Point 

Miraflores 

Naos  Island 

Paraiso. 


Pedro  Miguel. 
Porto  BeUo.. . 
Toro  Point... 


Total. 


Table  XXVIII. — Hospital  cases  of  malaria  among  employees. 


384 

21,863 

11,273 

6,054 

42 

U 


6 
6 
6 
1 
7 
4 
3 
1 
3 
2 
4 
4 
3 
2 


1,249 


Month. 


July 

August 

September. 
October. . . . 
November. 
December.. 

January 

February.. 

March 

AprU 

May 

June 

Total. 


Discharged. 


White. 


91 

109 

79 

114 

85 

98 

115 

76 

59 

44 

56 

73 


Colored. 


239 
255 
216 
295 
285 
236 
371 
207 
122 
99 
143 
174 

2,642 


Died. 


White. 


Cd- 
ored. 


1 

2 


2 
1 


Total 
cases. 


331 
367 
296 
410 
373 
336 
486 
283 
182 
143 
199 
247 

3,653 


Annual 
average 

death 
rate  per 

1,000. 


0.21 
.63 
.20 
.21 
.67 
.48 


.26 


.23 


70 


Annual 

average 

Number 

number 

of  em- 

cases per 
1,000. 

ployees. 

00 

67,960 

76 

68,465 

00 

60,I«2 

84 

68,344 

83 

63,042 

80 

60,357 

118 

40,328 

69 

40,469 

47 

46,611 

36 

47,748 

60 

48^039 

62 

47,679 

63,252 


APPENDIX  I-l. 

BEPOST    OF    THE    EXECUTIVE    SEGEETAB7,    EXECTTTIVE 

DEPABTHEVT. 

The  Governor's  circular  No.  660-10  describes  the  organization  of 
the  executive  department  as  of  June  30^  1914^  and  is  quoted  herewith. 

Organization. 

1.  The  Executive  Department  embraces  the  general  office  business  of  the  Governor, 
the  work  under  the  supervision  of  the  Executive  Secretary  as  given  in  the  Executive 
Order  of  January  27,  1914,  the  Courts,  and  the  offices  of  the  Sp^dal  Attorney,  the  Dis- 
trict Attorney,  and  the  Canal  Record. 

2.  The  following  is  the  skeleton  organization  of  the  Executive  Department: 

(a)  Executive  Office. 

il)  Clerical  Bureau. 
2)  Personnel  Bureau. 
3)  Time-keepingBureau. 
4)  Cost-keeping  Bureau. 
5)  General  Bureau. 
6)  Bureau  of  Clubs  and  Playgrounds. 

(b)  Division  of  Civil  A£fairs. 
(cS  Police  and  Fire  Division. 

(d)  Division  <^  Schools. 

(e)  Division  of  Posts. 

(f)  Courts: 

(a)  Supreme  Court. 

(b)  District  Court. 

(c)  Magistrates'  Courts. 
Specoal  Attorney's  Office. 
District  Attorney's  Office. 

(i)  The  Canal  Record  Office. 

3.  The  Executive  Office  will  be  in  charge  of  the  Executive  Secretary  assisted  by 
the  Chief  Clerk.  He  will  be  charged  with  keeping  the  time  of  employees;  maintaining 
files,  records,  and  libraries  of  The  Panama  Canal;  all  matters  relating  to  the  personnel 
of  employees;  the  supervision  of  clubs  and  playgrounds;  and  the  genml  office  business 
cd  the  Governor,  under  the  latter's  direction. 

4.  The  Division  of  Civil  Affairs  is  under  the  direction  of  a  Chief  of  Division  who  is 
charged  with  customs  inspection  for  the  Canal  Zone,  and  the  issuance  oi  aU  licenses 
except  tbbee  issued  for  the  Board  of  Local  Inspectors  by  the  Superintendent  of  Trans- 
portation. The  Chief  of  Division  is  also  Aoministrator  of  Estates  of  deceased  and 
insane  employees  and  Shipping  Commissioner  for  the  Canal  2k>ne. 

5.  The  Police  and  Fire  Division  is  under  the  direction  of  a  Chief,  who  is  charged 
with  the  maintenance  of  the  peace  and  order  required  by  the  laws  ot  the  Canal  Zone, 
the  protection  of  life  and  propertv,  and  the  proper  care  and  custody  of  prisoners  ana 
convicts.  He  is  Coroner  of  tne  Oanal  Zone  ana  Warden  of  the  Penitentiary.  He  is 
chaiged  with  the  duty  of  protecting  from  fire  both  Government  and  private  jpropertv. 

6.  The  Division  of  Schools  is  under  the  direction  of  a  Superintendent  ot  Scnools, 
who,  under  the  supervision  of  the  Executive  Secretary,  shiul  select  and  assign  the 
force  of  teachers,  govern  the  schools,  prescribe  the  courses  of  instruction,  and  admin- 
ister the  aCbdiB  of  the  Division. 

7.  The  Division  of  Posts  is  under  the  direction  of  a  Director  of  Posts,  who  shall 
administer  the  affairs  of  the  Canal  Zone  postal  system,  and  transact  businen  betweev 
that  system  and  other  postal  svstems. 

8.  The  Courts  of  the  Canal  Zone,  consisting  of  a  Supreme  Court,  which  will  ce^se  to 
exist  after  the  completion  of  the  business  now  pending,  a  District  Court  and  two 
Magistrates'  Courts,  are  charged  with  the  adjudication  of  dvil  and  criminal  cases  a.^ 
provided  by  the  laws  prescribing  the  duties  and  limitations  of  the  Courts.  The* 
expenditures  for  the  Courts,  except  as  fixed  bylaw,  shall  be  made  by  the  Executive 
Secretary,  and  the  Courts  shall  furnish  to  him  such  reports,  statistics  or  other  data  as 
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may  be  required.  The  organizations  of  the  Courts  are  extra-departmental  and  are 
embodied  herein  only  to  indicate  the  method  adopted  for  taking  care  of  the  material 
business  needs  of  the  Courts. 

9.  The  Special  Attorney's  Office  is  under  the  supervision  and  direction  of  the  Special 
Attorney,  reporting  to  the  Qovemor.  He  is  charged  with  the  purchase,  under  the 
Qovernor's  curection,  of  the  land  within  the  Canal  Zone  necessary  for  the  construction, 
maintenance,  operation,  sanitation,  or  protection  of  The  Panama  Canal,  and  shall 
represent  the  Government  before  the  Joint  Land  Commission  or  other  Courts  of  tribunal 
in  the  settlement  of  land  or  property  claims  or  claims  against  the  Government  for 
damage  to  or  destruction  of  private  property.  He  is  also  charged  with  the  duty  of 
codifying  the  various  laws,  executive  orders,  and  ordinances  in  efifect  for  the  Canal 
Zone. 

10.  The  District  Attorney's  Office  is  under  the  supervision  and  direction  of  the 
District  Attorney,  who  shall  conduct  all  business,  civil  and  criminal,  for  the  Govern- 
ment, except  that  assigned  to  the  Special  Attorney,  and  shall  advise  the  Governor  on 
legal  questions  touching  the  operation  of  the  Canal  and  the  administration  ol  civil 
affairs. 

11.  The  Canal  Record  Office  is  under  the  direction  of  a  Special  Secretary,  who 
shall  edit  and  publish  The  Canal  Record  and  perform  such  other  duties  as  may  be 
assigned  to  him  by  the  Governor. 

This  report  embraces  the  foUomng  divisions  of  the  executive  de- 
partment: The  executive  office^  division  of  civil  affairs,  division  of 
posts,  police  and  fire  division,  division  of  schools,  and  the  Canal  Zone 
courts,  the  latter  being  included  for  administrative  purposes  only. 
AH  of  the  functio  is  of  civil  government  now  assigned  to  the  above- 
named  divisions  were,  prior  to  April  1,  1914,  under  the  direction  of 
the  department  of  civil  administration,  which  ceased  to  exist  with 
the  abolition  of  the  Isthmian  Canal  Commission  as  of  that  date, 

¥ursuant  to  the  provisions  of  the  Executive  orderof  January  27, 1914. 
'he  departnient  of  civil  administration,  at  the  beginning  oi  the  fiscal 
year  for  which  this  report  is  rendered,  also  embraced  a  division  of 
public  works,  which,  under  date  of  July  16,  1913,  was  merged  with 
the  division  of  municipal  engineering,  with  the  exception  of  the 
public  markets  and  slaughterhouses,  tne  operation  and  supervision 
of  which  were  placed  under  the  division  of  police  and  prisons.  The 
office  of  the  treasurer  of  the  Canal  Zone  and  the  board  of  local  in> 
spectors,  which,  until  April  1,  1914,  were  a  part  of  the  department  of 
civil  administration,  were  transferred,  respectively,  to  the  accounting 
department  and  to  the  department  of  operation  and  maintenance. 
Reports  of  the  business  transacted  by  the  two  last-named  divisions 
for  the  entire  fiscal  year  will  be  made  by  the  heads  of  the  respective 
departments  of  which  they  now  constitute  a  part. 

The  principal  changes  made  in  the  organization  of  the  divisions 
composmg  the  former  department  of  civil  administration  were  the 
transfer  from  the  division  of  posts,  customs,  and  reveaues  to  the 
newly-created  division  of  civil  affairs  of  all  functions  relating  to  the 
issuance  of  licenses,  the  placing  of  postal  affairs  in  charge  of  an  acting 
director  of  posts,  and  the  consolidation  of  the  division  of  fire  protec- 
tion with  the  division  of  police  and  prisons  under  the  new  designation 
of  police  and  fire  division. 

The  changes  mentioned^  as  well  as  the  business  transacted  during 
the  year  hj  the  various  divisions  named,  are  more  fully  described  in 
the  text  of  this  report  covering  each  division. 

EXECUTIVE   OFFICE. 

The  executive  oj£ce  is  the  general  business  office  of  the  Governor 
of  The  Panama  Canal,  and  is  in  charge  of  the  executive  secretary, 
whose  powers  and  duties  are  defined  by  the  Executive  order  of  Jan- 
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uary  27,  1914.  The  executive  office  is  divided  into  the  following 
bureaus:  Clerical  bureau,  personnel  bureau,  time-keepins  bureau,  cost- 
keeping  bureau,  general  bureau,  and  bureau  of  clubs  ana  playgrounds. 

CLBBICAL  BUBEAU. 

The  clerical  bureau  of  the  executive  office  is  charged  with  the 
general  correspondence  for  the  Governor  and  the  executive  secretary, 
as  weU  as  the  preparation  of  correspondence  for  other  heads  of  de- 
partments and  divisions.  This  bureau  also  has  charge  of  the  records 
of  The  Panama  Canal,  which  are  being  gradually  brought  together 
and  consolidated  under  one  general  system  of  files  and  Ubraries.  It 
also  has  charge  of  miscellaneous  clerical  work,  such  as  the  preparation 
of  cablegrams,  the  sending  of  tel^rams,  preparation  of  requisitions 
for  supplies  for  the  executive  department,  and  other  miscellaneous 
duties. 

PBBSONNBL  BUBBAU. 

This  bureau  keeps  proper  records  of  all  matters  aflfecting  the  per- 
sonnel of  The  Panama  Canal  and  of  the  forces  of  the  Panama  Railroad 
Co.  in  the  commissary  department,  such  as  changes  of  rates  of 
pay,  new  employments,  leaves  of  absence,  changes  m  organization, 
etc.  A  record  of  each  transaction,  in  detail,  respecting  each  and 
every  gold-roll  employee  of  the  canal  is  maintained  by  this  bureau. 
This  bureau  also  has  charge  of  the  issuing  of  all  authorities  for  special 
rates  for  steamship  transportation. 

TIMB-KBBPINO   BUBBAU. 

During  this  fiscal  year  the  time-keeping  work  has  been  gradually 
centralized  until  at  the  close  of  the  year  the  time-keeping  of  all  depart- 
ments and  divisions,  with  the  exception  of  the  Panama  Railroad  Co., 
was  being  performed  by  the  time-keeping  bureau.  This  work 
includedthe  entering  of  time  on  the  time  rolls,  the  preparation  of  pay 
rolls  and  pay  receipts,  the  issuing  of  coupon  nooks,  and  the  keeping 
of  proper  statistics  and  records  of  the  work  performed. 

C08T-KBBFIN0  BUBBAU. 

The  report  of  the  cost-keeping  accountant,  who  reports  direct  to  the 
Governor,  will  be  published  as  a  separate  appendix  to  the  Governor's 
annual  report. 

BUBBAU  OF  CLUBS  AND  PLATOBOUND0. 

The  following  is  the  report  of  the  division  of  clubhouses  from  July 
1, 1913,  to  March  31, 1914,  and  the  bureau  of  clubs  and  plavgrounds 
from  April  1,  1914,  to  June  30,  1914,  as  conducted  under  tne  super- 
vision of  secretaries  furnished  by  the  Young  Men's  Christian 
Association. 

Changes  in  kuUdinga. — ^The  Gorgona  clubhouse  was  closed  on 
August  1,  1913,  and  was  removed  to  Pedro  Miguel,  where  it  was 
reerected  and  opened  January  27,  1914. 

The  Porto  Bello  clubhouse  was  closed  May  1, 1914,  and  is  now  being 
reerected  with  improvements  as  a  clubhouse  for  colored  men  at 
La  Boca. 
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The  Empire  clubhoiise.  which  is  about  to  close,  will  be  moved  to 
Balboa,  wnere  it  will  oe  reelected  and  enlarged.  Pending  the 
opening  of  the  big  clubhouse,  temporary  quarters  are  now  being 
occupi^,  where  there  are  in  operation  four  pool  and  billiard  tables, 
refreshment  parlors,  reading  and  writing  rooms,  a  barber  shop,  a 
pressing  club,  and  a  hall  for  occasional  entertainments. 

During  the  past  year,  work  has  been  carried  on  throughout  the 
entire  year  at  Cristobal,  Gatun,  Empire,  Culebra,  and  Corozal;  and  at 
Porto  Bello,  Pedro  Miguel,  Balboa,  and  Gorgona  for  a  portion  of  the 
year. 

During  the  coming  year  work  will  be  conducted  for  the  full  year 
at  six  points:  Cristobal,  Gatun,  Pedro  Miguel,  Corozal,  and  Bafooa, 
and  at  L<a  Boca  for  colored  men. 

New  dctivities, — It  has  been  decided  to  inau^U'ate  a  system  of 
playgrounds  in  the  permanent  towns  of  the  Canal  Zone  and  the  instal- 
lation of  equipment  and  supervision  of  same  will  be  under  the  juris- 
diction of  tnis  bureau.  It  is  planned  to  have  playground  equipment 
of  all  kinds  from  sand  boxes  and  scups  for  chudien,  to  tennis  courts 
and  baseball  diamonds  for  adults.  Two  tennis  courts  are  now  nearing 
completion  and  work  on  the  balance  of  the  equipment  will  be  started 
at  the  beginning  of  the  next  dry  season. 

With  the  cooperation  of  the  division  of  schools  a  league  has  been 
formed  to  encourage  interest  in  athletics  amon^;  the  school  children. 
This  league  has  been  designated  the  Public  Scnool  Athletic  League 
of  the  Canal  Zone.  The  first  athletic  meet  under  the  auspices  of  um 
organization  was  in  the  nature  of  a  telephone  meet,  neld  simul- 
taneously in  the  clubhouses  at  Balboa,  Corozal,  Empire,  Gatun,  and 
Cristobal. 

Arrangements  have  been  made  whereby  special  membership  rates 
have  been  accorded  members  of  the  Tenth  Infantry  on  special  guard 
duty  at  Gatun  and  Pedro  Miguel.  A  membership  rate  of  50  cents 
per  month  has  been  approved  for  these  men  and  at  certain  times  in 
the  day  when  the  regular  Canal  Zone  employees  are  at  work  the 
soldiers  are  allowed  free  pool  and  bowling;  at  other  hours  they  paj 
the  re^lar  rate.  That  this  special  arrangement  is  appreciated  is 
shown  oy  the  fact  that  practically  all  the  soldiers  stationed  at  these 
points  have  joined  the  Y.  M.  C.  A. 

Membership, — ^The  following  table  shows  the  membership  for  the 
years  given: 


Total  membership  at  end  of  fiscal  year 

Average  monthly  membership 

Largest  membership  any  given  month 

Average  percentage  of  members  aooording  to  available  gold  population 
of  oluboonse  towns percent.. 


19ia-14 


1,743 
1,736 
1,885 

51 


1912-13 


1«943 
2,023 
2,127 

58 


1911-12 


2,092 
1,944 
2,092 

58 


The  membership  has  naturally  decreased  owing  to  the  abandonment 
of  the  towns  of  Gorgona,  Porto  BeUo,  and  Empire.  When  the 
remodeled  clubhouse  is  ready  for  occupancy  at  Balboa,  it  is  expected 
that  the  total  membership  of  the  Zone  will  again  cross  the  2,000 
mark.  At  present  we  have  very  limited  quarters  at  Balboa  and  can 
scarcely  accommodate  the  membership  of  145. 
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The  largest  monthly  membership  throughout  the  year  was  mam- 
tained  at  Oorozal,  where,  in  spite  of  cramped  quarters,  the  monthly 
average  was  399. 

EnUrtainmenU. — ^The  following  table  gives  the  statistics  on  enter- 
tainments for  the  years  indicated : 


iQia-14 


191^13 


1911-12 


Companies  tngand  from  the  United  States. 

Niunlw  of  entertainments  giTen 

Total  attendance 

Local  entertainments  and  moving  piotores. 
Total  attendance 


27,473 

622 

97,002 


6 

79 

20,956 

475 

111,562 


7 
85 

20,866 

400 

96.072 


The  entertainment  feature  has  continued  to  be  predominant  in 
Y.  M.  C.  A.  work  on  the  Isthmus. 

Talking  moving  pictures  were  shown  in  our  clubhouses  for  the  first 
time  in  South  j^erica  and  attracted  the  largest  audiences  in  the 
history  of  clubhouse  work.  At  Cristobal,  Empire,  and  Corozal  it  was 
necessary  to  give  two  performances  on  the  same  evening  in  order  to 
accommodate  the  public. 

The  entertainers  secured  from  the  United  States  were  Miss  Gay 
Zenola  MacLaren,  The  Ernest  Gamble  Concert  Co.,  Walter  Eccles 
and  the  Four  College  Girls,  Dr.  Frederic  Poole,  lecturer,  the  Pennsyl- 
vania State  College  Male  Quartet,  and  the  Linton  Talking  Moving 
Picture  Co.  Capt.  Thorwald  Nilsen,  of  the  Fram,  was  induced  to 
give  some  talks  during  his  stay,  which  were  very  highly  appreciated. 

Regular  motion-picture  exhibitions  were  given  each  week  besides 
many  special  exhibitions  of  feature  reels.  Each  clubhouse  is  now 
suppiiea  with  its  own  motion-picture  machine  and  equipment,  and 
there  is  one  extra  machine  for  emergency. 

Several  smokers  were  ^ven  in  all  the  clubhouses. 

Durine  the  year  an  all-Isthmian  vaudeviUe  company  was  organized 
among  &e  amateurs  on  the  Zone  and  gave  performances  in  all  the 
clubhouses. 

A  notable  departure  from  the  usual  line  of  entertainment  was  the 
circus  given  under  tiie  direction  of  the  Cristobal  clubhouse  on  Pier  9. 
which  was  attended  by  about  1,500  people.  The  performers  were  all 
amateuis  and  mainly  Cristobal  residents.  This  entertainment  would 
have  been  c^ven  along  the  line  could  available  buildings  have  been 
found  in  wmch  to  hold  it. 

Physical  work  and  athletics. — ^During  the  year  just  ended  there  has 
been  more  activity  in  this  line  tlian  in  several  years  past. 

A  running  tract  and  athletic  field  were  installed  adjacent  to  the 
Corozal  clubhouse,  and  an  aquatic  meet  was  held  at  Corozal  on  Labor 
Day  with  an  attendance  of  over  1,000.  The  aquatic  events  were 
held  in  the  east  forebay  of  the  Miraflores  Locks. 

An  aquatic  '^ invitation''  meet  was  held  by  the  Gatun  Association 
in  the  canal  on  Thanksgiving  Day,  at  which  there  was  a  large  attend- 
ance in  spite  of  rain  that  fell  throughout  the  day. 

An  aquatic  meet  was  held  at  Pier  9,  Cristobal,  under  the  auspices 
of  the  Cristobal  Y.  M.  C.  A.  on  Washington's  Birthday,  and  there  was 
an  attendance  of  about  1,500. 

Several  local  indoor  contests  have  been  held,  and  on  June  12  the 
first  meet  of  ihe  Public  School  Athletic  League  of  the  Canal  Zone  was 
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held  simultaneously  in  five  clubhouses,  with  211  individual  entries 
and  a  total  audience  of  about  1^500.  In  the  coming  dry  season  an 
outdoor  meet  will  be  held  by  this  league. 

At  Cristobal  the  physical  director  has  inaugurated  classes  for 
women  and  girls  on  the  regular  afternoons  assigned  to  ladies,  and  the 
move  has  apparently  been  a  beneficial  one  and  has  not  interfered  with 
the  privileges  enjoyed  by  the  men.  This  plan  has  been  experunented 
with  in  a  small  de^e  at  other  clubhouses. 

Systematic  exercise  classes  for  men  have  been  kept  up,  with  a 
surprisipgly  good  attendance  considering  the  tropical  climate. 

Adigious  work.— Song  services  and  similar  meetings  have  been  held 
at  the  clubhouses  at  hours  that  did  not  conflict  with  the  regular 
church  services.  There  was  an  averi^e  attendance  of  83  at  156 
religious  meeting  held  during  the  year.  Several  Bible  clubs  were 
organized,  and  m  some  of  the  towns  where  there  are  no  chapels 
Sunday  schools  are  held  in  the  building.  At  Culebra  travel  lectures 
illustrated  by  excellent  stereopticon  &des  were  given  on  Sunday 
nights,  the  subjects  varying  from  points  of  interest  in  our  own 
count]^  to  scenes  in  the  Holy  Land  and  other  foreign  countries. 

Educational  trariE:.--Spanis!a  classes  continued  in  popularity  in  all 
the  clubhouses,  with  monthly  registrations  that  have  varied  from  6  or 
8  in  the  smaU  classes  to  45  in  the  large  classes. 

Classes  in  vocal  and  instrumental  music  have  floiuished  at  Gatun 
and  an  excellent  glee  club  was  for  a  time  conducted  by  the  secretary. 

Boys'  trorJ:.—- Special  privileges  were  continued  for  boy  members 
between  the  ages  of  10  and  16  years  and  when  the  plavground  equip- 
ment previously  mentioned  in  this  report  is  installed  tae  effectiveness 
of  the  efforts  for  the  boys  will  be  greatly  increased. 

There  have  been  interclubhouse  games  and  tournaments  between 
the  boys  and  excursions  have  been  taken  through  the  Culebra  Cut, 
to  Cano  Saddle,  to  old  Panama  and  various  otaer  places.  Special 
gymnasium  classes  are  held  for  boys  three  times  a  week.  "  Father  and 
son"  banauets  were  held  at  Pedro  Miguel  and  Cristobal  and  were 
undoubtealy  of  great  help  to  the  boys  who  attended. 

Finances. — ^The  financial  management  of  the  clubhouses  continued 
in  the  hands  of  an  advisory  committee  until  March  31  and  the  general 
supervision  of  each  clubhouse  is  in  the  hands  of  an  executive  council 
composed  of  residents  of  the  town  and  appointed  by  the  international 
committee. 

Herewith  is  a  statement  of  net  receipts  and  expenditures  paid  from 
T.  M.  C.  A.  funds: 

Balance  on  hand  July  1, 1913 $27, 349. 78 

Net  receipts: 

Membenihip $15, 956. 32 

Soda  fountain 6,838.71 

BilKardfl  and  pool 2, 706. 43 

Salable  mercnandifle 406. 07 

InstractionB 72.76 

PreaBingdub 78.72 

26,059.00 

53,408.78 
Net  expense: 

Barbershop 209.43 

Bowling  alleys 1 ,  220. 34 

Entertainments  and  motion  pictures 10, 566. 84 
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Net  ezpenae^— Continued. 

Library  books,  etc $2, 108. 14 

Office  help 5, 656. 39 

Tounuiments 595. 00 

Maintenance  and  general  expense 1, 818. 01 

Gymnasium  expense 317. 53 

Equipment 4, 030.  22 

126, 521. 90 

Balance  on  hand  June  30,  1914 26,886.88 

BiUs  payable  June  30, 1914 8, 500. 00 

The  total  expense  paid  by  the  Government  for  salaries  of  secre- 
taries and  janitors,  upkeep  of  buildings,  printing,  etc.,  is  $47,869.18 
as  compared  with  $49,925.96  last  year. 

SPECIAL  ATTOBNEY^S  OFFICE. 

The  report  of  the  special  attorney,  who  reports  direct  to  the  Gov- 
ernor, will  be  pubhshed  as  a  separate  appendix  to  the  Grovernor's 
annual  report. 

DIVISION   OF  CIVIL  AFFAIB8. 

The  division  of  civil  affairs  was  created  by  the  order  of  the  executive 
secretary,  approved  by^  the  Governor,  dated  April  1,  1914,  and  is  in 
charge  of  a  chief  of  division,  who  acts  as  administrator  of  estates  and 
shipping  commissioner.  The  division  is  charged  with  the  conduct  of 
all  matters  relating  to  the  customs  service,  the  administration  of 
estates  of  deceased  and  insane  employees,  and  to  the  issue  of  all 
licenses,  except  those  issued  by  the  board  of  local  inspectors.  On 
June  30, 1914,  the  organization  of  this  division  consisted  of  1  chief 
of  division,  12  clerks,  1  translator,  1  storekeeper,  7  inspectors  of  cus- 
toms, and  3  messengers. 

UCEN8B8  AND  TAXB8. 

This  division  has  continued  the  work  of  issuing  licenses  which, 
prior  to  April  1, 1914,  was  performed  in  the  division  of  posts,  customs, 
and  revenues,  except  the  making  of  collections  and  the  issue  of  chauf- 
feurs' and  navigators'  licenses,  turned  over  to  the  board  of  local 
inspectoiB. 

la  order  to  facilitate  the  depopulation  of  the  Canal  2iOne,  69  per- 
sons holding  licenses  in  the  towns  of  Empire,  Culebra.  and  Golden 
Green  were  advised  that  no  further  licenses  Tor  the  sale  ot  merchandise 
and  the  maintenance  of  restaurants  would  be  issued  to  them  from  and 
after  July  1,  1914. 

A  complete  statement  of  the  licenses  issued  and  taxes  collected 
during  the  fiscal  year  will  be  found  included  in  the  report  of  Canal 
Zone  revenues,  printed  as  an  appendix  to  the  auditor's  report. 

CUflTOM8  8BBVIGB. 

During  the  year  280  vessels  entered  the  port  of  Balboa  of  a  total 
tonnage  of  569,681  and  277  vessels  cleared  of  a  total  tonnage  of 
658,334.  At  CMstobal  295  vessels  entered  of  a  tonnage  of  832,579 
and  296  vessels  cleared  of  a  tonnage  of  838,708. 

The  usual  customs  services  were  rendered  seamen  and  vessels,  and 
the  interests  of  Panama  were  guarded  by  customs  inspectors  on 
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the  wharves  who  prevented  smuggling  and  the  entrance  of  dutiable 
articles  until  the  prd^er  duties  hM  been  pidd  to  the  Panaman  au- 
thorities. 

At  the  port  of  Balboa  there  arrived,  in  transit  to  the  Republic  of 
Panama  or  other  countries,  274  aliens  whose  entry  is  prohibited  under 
the  exclusion  laws.  Of  tins  number,  144  were  allowed  to  disembark 
by  authority  of  the  Secretary  of  Foreign  Affairs  of  the  Republic  of 
Panama,  and  130  were  either  transferred  to  other  vessels  or  returned 
to  the  port  of  embarkation. 

ADiaNIflTTRATION  OF  B8TATBB. 

By  the  terms  of  the  Executive  order  of  January  27,  1914,  the 
executive  secretary  was  placed  in  charge  of  the  administration  of 
estates,  effective  on  April  1,  1914^  and  he  appointed  the  chief  of  the 
division  of  civil  affairs  as  administrator  of  estates. 

During  the  year  452  estates  of  deceased  and  insane  employees  of 
The  Panama  Uanal  and  the  Panama  Raiboad  Co.  were  administered, 
and  there  were  20  estates  in  the  course  of  settlement  on  Jime  30, 1914. 

Of  the  452  estates  of  deceased  and  insane  employees  settled  during 
the  year,  323  estates  were  settled  with  the  consular  representatives 
in  Panama  of  the  countries  of  which  deceased  was  a  citizen  or  subject; 
126  estates  were  settled  direct  with  the  heirs,  upon  satisfactory  evi- 
dence of  heirship  being  furnished;  2  estates  were  repaid  to  persons 
who  had  recovered  their  sanity;  and  1  estate  was  divided  pro  rata 
among  claimants. 

The  amount  involved  in  the  settlement  of  the  452  estates  was 
$36,025.95,  of  which  $35,357.45  belonged  to  the  estates  of  deceased 
employees  and  $668.50  to  the  estates  of  insane  employees. 

On  June  30,  1914,  there  were  20  estates  remaining  unsettled,  and 
31  additional  cases  were  being  investigated  from  which  no  property 
or  money  had  yet  been  received. 

Ten  estates  were  escheated  during  the  year  to  the  Government  of 
the  Canal  Zone;  the  amount  involved  was  $120.59. 

DIVISION  OP  POSTS. 

At  the  close  of  the  fiscal  year  there  were  13  post  offices  in  operation, 
6  of  the  17  offices  in  existence  at  the  close  of  the  fiscal  year  1913 
having  been  discontinued,  while  2  new  offices  were  established. 

The  sale  of  postage  stamps  and  postal  cards,  including  the  revenue 
derived  from  the  sale  of  stamp  books,  amounted  to  $90,590.63,  as 
compared  with  $100,485.54  for  the  year  ended  June  30,  1913,  and 
$463.67  was  collected  for  second-class  mail  matter,  as  compared  with 
$318.84  for  the  preceding  year.  The  total  revenue  from  postal  sales 
was  $91,064.30,  as  compared  with  $100,804.38  for  the  preceding  fiscal 
year.  Postage-due  stamps  were  first  placed  on  sale  in  March,  1914, 
and  up  to  the  end  of  the  fiscal  year  the  revenue  derived  amotmted  to 
$2^863.92. 

During  the  year  there  were  manufactured  in  the  office  of  the 
director  of  posts  47,250  stamp  books,  containing  12  and  24  two-cent 
stamps,  ana  24  one-cent  stamps.  These  books  were  manufactured, 
including  the  cost  of  printing,  for  less  than  one-third  of  a  cent  each, 
and  are  sold  for  1  cent  more  than  the  face  value  of  the  stamps  con- 
tained in  each.    Of  the  total  number  of  boo^  made  up,  43,906  were 
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actually  sold,  producing  a  revenue  of  $439.96,  less  $146.65,  the 
estimated  cost  of  manufacture,  or  a  net  revenue  of  $293.31. 

There  were  198,828  money  orders  issued  during  the  year,  amount- 
ing to  $4,029,364.83,  the  fees  from  which  amounted  to  $19,408.11. 
The  average  amount  of  each  order  issued  was  $20.76.  Compared 
with  the  preceding  fiscal  year,  there  was  a  decrease  of  39,488  m  the 
number  of  orders  issued,  a  decrease  of  $854,259.30  in  the  amount, 
and  a  decrease  of  $3,938.71  in  fees  collected.  This  decrease  was 
due  in  part  to  the  increased  postal  savings  business.  There  were 
paid  ana  repaid  in  the  Canal  Zone  offices  monejr  orders  amounting  to 
$864,993.58,  as  compared  with  $967,223.56  paid  and  repaid  during 
the  year  which  ended  June  30,  1913. 

There  were  5,113  postal  savings  accounts  opened  during  the  year, 
2,180  of  which  were  active  at  its  close  witn  deposits  ag^egating 
$498,481.  The  average  amount  of  each  account  remainmg  open 
was  $229.  The  2,180  depositors  included  citizens  or  subjects  of  51 
different  nations  and  dependencies.  The  total  amount  of  deposits 
for  the  year  was  $1,708,530,  as  compared  with  $1,601,616  for  the 
previous  year,  and  the  total  withdrawals  were  $1,855,739,  as  com- 
pared with  $1,312,873  for  the  previous  year.  In  addition  to  the 
postal  saving^s  accounts,  there  was  also  on  deposit  $70,750.41  on 
July  1,  1914,  in  the  form  of  money  orders  issued  and  drawn  on  Canal 
Zone  post  offices  payable  to  the  remitter,  makingatotal  of  $569,231.41. 
This  amount  bdongs  almost  exclusively  to  employees  of  The  Panama 
Canal  and  the  Panama  Railroad  Co. 

In  the  reffistry  divisions  of  the  post  offices  141,089  parcels  and 
letters  were  nanoled.  Of  this  number,  18,703  were  domestic  letters, 
3,734  domestic  parcels,  42,861  foreign  letters,  2,219  foreign  parcels, 
71,347  official  letters  and  parcels  registered  free,  and  2,225  letters 
and  parcels  reregistered  free.  Compared  with  the  preceding  fiscal 
year,  there  was  a  decrease  of  19,653  registered  letters  and  parcels 
handled.  Ancon  and  Cristobal  as  exchange  offices  handled  61,687 
registers.  Of  these,  3,435  passed  through  the  Ancon  post  office  to 
and  from  Panama  and  Central  and  l^uth  American  j)oint8  and 
58,252  through  the  Cristobal  post  office  to  and  from  the  United  States 
and  foreign  countries. 

The  Cristobal  exchange  office  made  1,980  dispatches  of  mail,  of 
which  164  dispatches  were  for  the  United  States  and  1,816  for  all 
other  places. 

There  were  delivered  during  the  year  at  all  post  offices  7,613 
insured  parcel-post  packages.  The  amount  of  duty  paid  to  the 
Republic  of  Panama  on  account  of  articles  imported  through  the 

Sost  offices  by  nonemployees  and  on  prohibited  articles  imported 
y  employees  was  $8,751.33,  as  compared  with  $4,248.48  for  the 
precedmg  fiscal  year. 

In  the  office  of  the  director  of  posts  the  usual  amount  of  co;Te- 
spondence  necessary  in  the  direction  of  the  Canal  Zone  postal  busi- 
ness was  handled.  This  consists  largely  of  correspondence  with 
foreign  postal  administrations  on  money-order  and  registry  matters, 
the  issuance  of  duplicate  money  orders  and  postal  savings  certifi- 
cates in  place  of  tnose  of  Canal  Zone  ori^  either  lost,  stolen,  or 
destroyed,  the  return  to  countries  of  origm  of  unclaimed  ordinary 
mail  matter,  the  advertising  and  delivery  of  insufficiently  directed 
letters,  and  the  investigation  of  violations  of  the  Postal  Laws  and 
Regulations. 
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DIVISION   OF   SCHOOLS. 


The  organization  of  tlus  division  at  the  end  of  the  school  year 
consisted  of  1  superintendent,  1  supervisor  of  upper  grades  and 
high  schools,  1  supervisor  of  primary  shades,  2  clerKs,  66  teachers 
(43  in  the  wnite  scnools  and  23  in  the  colored  schools),  2  hreak  attend- 
ants, and  1  children's  attendant,  a  total  of  74.  On  June  30,  1914, 
the  two  positions  of  supervisor  were  abolished. 

The  scnools  opened  on  October  1,  1913,  with  an  enrollment  in  that 
month  of  2,167  children,  1,109  in  the  white  schools  and  1,058  in  the 
colored  schools,  as  compared  with  1,157  in  the  white  schools  and 
1,042  in  the  colored  schools,  a  total  of  2,199,  during  the  month  of 
October,  1912.  The  total  enrollment  during  the  year  was  1,270  in  the 
white  schools  and  1^492  in  the  colored  schools. 

Twenty-three  buildii]^  were  used  for  school  purposes  during  the 
year,  including  a  room  in  the  hotel  building  at  Las  Cascadas  for  first 
and  second  grade  white  children,  and  the  church  building  at  the  same 
place  for  third  and  fourth  grade  white  children;  an  apartment  in  non- 
housekeeping  quarters  at  rorto  Bello  for  white  children,  grades  one  to 
seven;  the  native  church  at  Marajal  for  native  children  at  that  place, 
and  two  rooms  over  the  hotel  building  at  Ancon  for  sixth,  seventh, 
and  eighth  ^ade  white  children. 

No  new  school  buildii^  were  constructed  during  the  year,  although 
one  building  was  removed  and  reerected  and  several  rooms  added  to 
existing  bufldings.  At  Corozal  an  upper  story  was  added  to  the  old 
building  for  white  children,  the  lower  story  divided  into  two  rooms, 
and  the  new  portion  of  the  white  school  buildii^  formerly  at  Gorgona 
connected,  thus  providing  a  five-room  school  building  for  white  chil- 
dren of  all  grades.  The  one-room  colored  school  building  at  Pedro 
Miguel  was  reerected  at  Paraiso  for  use  of  colored  chudren.  On 
account  of  the  large  number  of  pupils  transferred,  it  was  found  neces- 
sary to  reopen  the  old  building  at  that  place.  Two  rooms  were  fitted 
up  in  the  notel  building  at  Ancon  and  a  branch  school  for  sixth, 
seventh,  and  eighth  grade  white  pupils  opened  in  them. 

In  addition  to  the  white  schools  at  Gorgona  and  Toro  Point,  and  the 
colored  schools  at  Gorgona  and  Matachin.  reported  closed  permanently 
in  the  report  for  the  fiscal  year  1912-13,  tne  white  school  at  Bas  Obispo 
and  the  colored  schools  at  Miraflores,  Pedro  M^el,  and  Cruces  were 
not  reopened,  and  the  following  schools  were  permanently  closed 
during  the  year:  The  Mandingo  colored  school  on  December  19,  1913, 
tiie  Marajal  colored  school  on  February  6,  1914;  the  branch  high 
school  at  Empire  on  February  20,  1914;  the  white  school  at  Porto 
Bello  on  April  24,  1914;  and  the  colored  school  at  Cucaracha  on  May 
29,  1914.  On  December  19,  1913,  the  white  schools  in  the  hotel 
building  and  in  the  church  building  at  Las  Cascadas  were  closed,  and 
the  first,  second,  and  third  grade  children  transferred  to  the  building 
formerly  used  as  a  school,  which  had  been  turned  over  to  the  quarter- 
master's department  in  1910,  while  the  fourth  and  fifth  grade  children 
were  transferred  to.  the  Empire  school.  On  February  2,  1914,  the 
third,  fourth,  and  fifth  grade  room  of  the  Culebra  white  school  was 
closed,  the  mird-grade  children  being  transferred  to  the  first  and 
second  grade  room,  while  the  fourth  and  fifth  grade  pupils  were 
transferred  to  the  Empire  school.    On  March  16,  1914,  the  eighth- 

grade  pupils  at  the  Pedro  Miguel  school  were  transferred  to  the 
orozal  school. 
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During  the  year  the  sum  of  $1,089  was  collected  for  tuition  from 
nonresidents  of  the  Canal  Zone,  as  compared  with  $744  collected 
during  the  year  which  ended  Jime  30, 1913. 

Medical  mspection  of  the  white  schools  was  continued  during  the 
year.  Of  the  894  pupils  examined  by  district  physicians,  352  were 
foimd  defective.  No  complete  record  was  kept  of  pupils  of  the 
Cristobal  school  examined  at  Colon  hospital. 

Fire  drills  were  inaugurated  durii^  the  year.  Hand  chemicM 
extinguishers  were  installed  in  aU  the  schools,  and  the  teachers  and 
janitors  were  instructed  in  their  use. 

The  colored  school  garden  at  Empire  was  turned  over  to  the 
Quartermaster's  Department  at  the  beginning  of  the  school  year, 
and  no  school  gardens  are  now  operated. 

During  the  year  a  pubUc-school  athletic  league  was  formed  in  the 
white  schools.  An  annual  meet  of  the  league  was  held  on  June  12, 
1914,  in  the  Canal  Zone  clubhouses  at  Balboa,  Corozal,  Empire,  Oatun, 
and  Cristobal.    There  were  198  participants,  99  bojrs  and  99  girls. 

The  high  school  as  organized  at  the  close  of  the  year  consisted  of 
the  main  high  school  at  Ancon  and  the  branch  hign  school  for  first 
and  second  year  pupils  at  Gatun.  There  were  nine  pupils  in  the  grad- 
uating class. 

POLICE   AND   PIBE  DIVISION. 

The  division  of  police  and  prisons  and  the  division  of  fire  protection 
were  consolidated  on  April  15,  1914,  under  the  new  designation  of 

golice  and  fire  division.    The  positions  of  assistant  chief  of  police, 
re  chief,  and  assistant  fire  chief  were  abolished,  and  the  position  of 
fire  inspector  created. 

POUGE   AND  PRISONS. 

On  June  30,  1914,  the  authorized  force  of  the  division  was  1  chief, 
1  inspector,  3  Ueutenants,  8  sergeants,  15  corporals,^  104  first-class 
white  poUcc  oIHcers,  68  colored  poucemen,  4  launch  engineers,  6  clerks, 
and  1  messenger,  a  totid  of  211.  The  actual  force,  however,  on  June 
30, 1914,  totaled  202.    On  June  30, 1913,  the  actual  strength  was  234. 

During  the  year  43  white  and  16  colored  police  officer  were  ap- 

gointed,  and  57  white  and  35  colored  oflBcers  left  the  service.  A  re- 
uction  in  the  force  of  colored  policemen  was  made  possible  on  August 
1, 1913,  by  the  Panama  Raiboad  Co.  taking  over  the  watchman  serv- 
ice at  Batboa,  which  up  to  that  time  was  furnished  by  this  division. 
On  March  1,  1914,  however,  this  division  again  took  over  the  work  at 
Balboa,  at  the  request  of  the  railroad  company,  but  the  officers  as- 
signed for  this  dutv  were  drawn  from  other  stations,  whose  strength 
was  thus  decreased.  The  colored  policemen  detailed  for  duty  at  the 
canal  locks  were  withdrawn  on  March  1,  1914,  and  were  replaced  by 
white  first-class  policemen.  The  causes  leading  to  the  reduction  in 
the  force  of  white  first-class  policemen  were  due  mainly  to  the  closing 
of  the  substations  at  Empire  and  Cristobal  districts  by  the  elimination 
of  towns  in  those  districts. 

The  station  at  Gorgona  and  the  substation  at  Matachin  were  closed 
on  July  17,  1913,  and  these  towns  were  designated  as  caU  stations 
with  ])olice  protection  furnished  from  the  Bas  Obispo  station.  On 
August  31,  1913,  the  call  station  at  Matachin  was  abolished,  and  on 
December  15,  1913,  the  station  at  Bas  Obispo  was  abolished.    On 
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July  18,  1913,  the  call  station  at  CuGaracha  was  abofished;  on  Sep- 
tember 14,  1913,  the  station  at  Mirafiores  was  abolished;  likewise 
the  station  at  Las  Cascadas  on  December  15,  1913,  the  necessary 

e>1]ce  protection  being  furnished  from  the  Empire  station;  that  at 
ount  Hope  on  April  15,  1914;  that  at  Paraiso  on  April  15,  1914; 
that  at  Porto  Bello  on  May  13,  1914,  where  a  caretaker  mvested  with 
police  powers  was  appointed  to  protect  the  Government's  interests, 
and  the  station  at  Toro  Point  on  June  1,  1914. 

Four  thousand  nine  himdred  and  eleven  arrests  were  made  during 
the  year,  4,455  of  which  were  of  males  and  456  of  females,  as  compared 
with  6,079  males  and  748  females,  a  total  of  6,827  arrests  for  the  pre- 
vious year,  a  decrease  of  1,916.  There  were  5,021  charges  made 
against  the  persons  arrested,  of  which  4,713  were  for  misdemeanors 
and  308  for  Monies.  Of  the  total  number  of  persons  arrested,  3,927 
or  79.92  per  cent  were  convicted. 

Five  homicides  were  committed  during  the  year.  In  these  cases  1 
assailant,  unknown,  escaped.  Of  the  4  apprehended,  1  was  found 
not  guilty  and  discharged j  the  case  against  1  was  nolle  prossed  on 
the  ground  that  the  injuries  which  caused  the  death  were  inflicted 
in  seB-def  ense ;  1  was  f  oimd  guilty  of  assault  and  battery  and  sentenced 
to  serve  30  days  in  jail;  and  1  was  tried  for  involuntary  manslaughter 
and  found  not  guilty.  This  latter,  a  midwife,  who  cut  off  two  super- 
numerary digits  from  the  hands  of  a  1-day  old  baby,  which  died 
in  a  few  minutes  after  the  cutting  as  a  result  of  hemorrhage  by 
amputation,  was  rearrested  on  a  charge  of  practicing  surgery  without 
a  license  and  sentenced  to  serve  30  days  in  jail  and  pay  a  mxe  of  $25. 

In  addition  to  the  fore^oixig  homicide  cases,  4  deaths  occurred 
under  circumstances  which  rec^uired  police  investigation. 

Four  persons  committed  suicide  during  the  year,  2  by  shooting,  1 
by  hanging,  and  1  by  taking  carbolic  acid. 

A  continuous  patrol  of  the  harbors  of  Ancon  and  Cristobal  was 
maintained  throughout  the  year,  and  numerous  prosecutions  for 
violations  of  navigation  laws  have  resulted.  Patrok  of  all  the 
territory  reserved  for  watershed  purposes  were  also  maintained,  as 
well  as  the  patrol  of  Gatun  Lake,  the  latter  to  prevent  the  return  of 
persons  whose  claims  for  the  destruction  of  their  property  have  been 
settled. 

The  destruction  of  property  of  persons  whose  claims  have  been 
settled  was  continued,  and  since  the  time  the  authority  was  issued 
to  destroy  abandoned  houses,  2,852  of  such  houses  have  been 
destroyed. 

Durmg  the  year  190  animals  were  impounded,  and  $288.75  was 
collected  for  pound  fees  and  maintenance  charges. 

There  were  75  convicts  confined  in  the  pemtentiary  on  Jime  30, 
1914,  as  compared  with  133  on  June  30,  1913.  All  convicts,  with  the 
exception  of  a  suflBicient  detail  to  do  the  necessary  work  at  the  peni- 
tentiary, were  employed  continuously  on  the  construction  oi  the 
Empire-Gamboa  road.  The  value  of  the  labor  performed  by  the 
convicts,  on  the  basis  of  10  cents  an  hour  for  each  convict,  was 
$21,615.45,  and  the  cost  of  their  subsistence,  guarding,  and  clothing 
amoimted  to  $26,893.04.  Included  in  this  amount  is  $9,811.99, 
representing  the  increased  cost  of  guarding  on  accoimt  of  the  work 
on  pubUc  improvements. 
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In  order  to  provide  some  form  of  diyersion  and  amusement  for  the 
mmates  of  the  penitentiary,  weekly  elemental  educational  classes 
were  formed,  band  concerts  and  addresses  by  prominent  persons  and 
officials  inaTigurated  when  practicable,  and  a  series  of  moving  picture 
shows  commenced.  There  is  also  a  Ubrary  of  1,500  volumes  available 
for  the  use  of  the  prisoners. 

One  himdred  and  sixty-seven  cases  were  investigated  by  the  chief 
of  pohce,  or  other  members  of  the  force,  acting  as  coroner  or  deputv 
coroners.  Of  these,  50  were  due  to  accidental  drowning,  46  to  rail- 
road accidents,  and  43  to  accidental  traumatism  in  construction 
work.  Investigations  by  this  division  were  also  conducted  in  450 
cases  of  personal  injuries  involving  307  employees  of  The  Panama 
Canal,  51  employees  of  the  Panama  Railroad,  and  71  nonemployees, 
of  whom  4  were  employees  of  a  canal  contractor. 

The  annual  course  of  target  practice  was  held.    The  schedule  was 

Sractically  the  same  as  in  previous  years.    Three  medals  of  original 
esign  were  awarded. 

The  operation  and  supervision  of  the  pubUc  markets  of  the  Canal 
Zone  ana  the  slaughterhouse  was  turned  over  to  this  division,  effective 
on  July  16  1913.  In  the  slaughterhouse  at  Empire  1,533  animals 
were  killed  during  the  year,  and  the  revenue  derived  Uierefrom  was 
S5,065'.  The  rentals  derived  from  the  stalls  and  tables  in  the  public 
markets  amoimted  to  $2,599.75.  On  Jime  30,  1914,  there  were  5 
public  markets  in  operation,  3  having  been  discontinued  during  the 
year. 

riBE   FBOTBCnON. 

On  June  30,  1914,  the  authorized  force  of  this  division  was  1  in- 
spector^ 4  captains,  6  Heutenants,  33  firemen,  1  motor  engineer,  1 
steam  nre  engineer,  1  electrician,  and  1  lineman,  a  total  of  48.  The 
actual  strength  of  the  division  on  Jime^O,  1914,  was  44.  This  repre- 
sents a  reduction  of  13  men  in  the  number  in  service  on  July  1,  1913, 
namely,  1  chief,  1  assistant  chief,  2  captains,  7  firemen,  1  clerk  and  1 
messenger.  This  reduction  was  made  possible  by  the  consoUdation 
with  the  division  of  police  and  by  the  removal  of  fire  stations  located 
in  villages  where  canal  work  has  oeen  completed. 

In  September,  1913,  the  fire  station,  together  with  the  equipment  at 
Gor^ona,  was  removed  to  CorozaL  and  the  one-man  volunteer  fire 
station  at  Corozal  discontinued.  Tne  Las  Cascadas  station  was  closed 
on  April  30,  1914,  and  the  apparatus  and  equipment  desired  by  the 
militaiy  authorities  at  that  place  transferred  to  them.  Until  August 
20,  1913,  fire  protection  was  furnished  at  Bas  Obispo  by  volimt^rs, 
and  at  Porto  Bello  until  May  6, 1914,  after  which  dates  all  fire  equip- 
ment was  withdrawn  from  those  places. 

No  new  fire  stations  were  constructed  during  the  year^  nor  was  any 
new  apparatus  purchased.  In  October,  1913,  the  station  at  Pedro 
Mifiiiel  was' removed  to  a  new  location,  a  cement  floor  placed  under  it. 
and  the  building  painted  and  repaired.  A  box  car  was  converted 
into  temporary  quarters  for  2  paid  firemen  at  Balboa  and  was  occu- 
pied in  February,  1914.  Recommendations  were  made  and  plans 
approved  for  a  permanent  fire  station  at  Balboa.  This  new  station 
win  be  constructed  of  concrete  blocks  and  will  be  provided  with  three 
doors  for  apparatus  on  the  first  floor  with  quarters  and  recreation 
rooms  for  tne  fixemen  on  the  second  floor. 
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During  the  year  7,500  feet  of  new  2^inch  single-jacket  fire  hose  and 
1,500  feet  of  double-Jacket  fire  hose  was  received. 

The  fire  pump  and  turret  nozzle  which  were  removed  from  the  tag 
Bolivar  during  the  preceding  year  were  installed  on  Clapet  No.  7 
in  August,  1913,  to  provide  water-front  and  harbor  fire  protection  at 
Balboa. 

Fire  protection  was  provided  for  the  new  piers  Nos.  8  and  9  at 
Cristobal.  Thid  included  a  6-inch  water  main  on  the  piers,  with  ample 
supply  mains  and  standpipes.  Twenty-f otur  hundred  feet  of  hose  were 
instiJled  in  racks  beside  the  standpipes,  and  3  fire-alarm  boxes  pro- 
vided. New  installations  of  fire  hose,  fire  extinguishers,  nozzles,  etc., 
were  made  at  the  Balboa  shops  and  at  Gamboa,  &arien,  Coco  Solo,  and 
Mindi  Island.  Ramps  for  loading  and  unloading  the  automobile  fire 
engines  on  flat  cars  were  constructed  at  Balboa  and  at  Cristobal. 

At  the  close  of  the  year  there  were  in  use  51,991  feet  of  2i-inch 
rubber-lhied  hose,  288  nozzles,  19  hose  reels,  and  22  hose  carts.  The 
apparatus  of  the  division  consisted  of  2  automobile  combination  fire 
engine  and  hose  wagons,  2  hand  hose  reels,  1  combination  hose  and 
chemical  wagon  (in  reserve),  6  hose  wagons  (1  in  reserve),  1  steam 
fire  engine,  and  1  hook-and-ladder  truck  (not  in  service).  Twelve 
horses  are  used,  10  for  the  5  hose  wagons  and  2  for  the  steam  fire 
engine. 

There  were  1,471  fire  extinguishers  under  the  care  of  the  division 
on  June  30,  1914.  During  the  year  25,483  inspections  and  624 
recharges  of  chemical  extinguishers  were  made,  and  631  extinguishers 
were  painted  or  repaired. 

The  inspection  of  the  five  fire-alarm  systems,  buildii^,  and  fire- 
fighting  apparatus  throxighout  the  Zone  and  in  the  buildings  of  the 
Tmited  States  and  the  ranama  Railroad  Company  in  the  cities  of 
Colon  and  Panama,  and  on  Naos,  Culebra,  and  Tobago  Islands,  at  the 
Palo  Seco  Leper  Asylum,  and  at  Porto  Bello  was  maintained. 

The  number  of  volunteer  fire  companies  on  Jxme  30,  1914,  was  12, 
with  a  total  membership  of  188.  During  the  preceding  fiscal  year 
there  were  15  volimteer  companies,  with  a  membership  of  252. 

Two  hundred  and  fifteen  alarms  of  fire  were  responded  to  during 
the  year,  8  of  which  were  false  alarms.  Of  the  207  actual  fires,  98 
occurred  in  the  property  of  The  Panama  Canal,  14  in  Panama  Rail- 
road property,  27  m  private  property,  and  68  in  grass,  rubbish, 
dumps,  etc.,  m  the  Canal  Zone.  (5f  the  fires  in  private  property,  11 
occurred  in  the  city  of  Colon,  1  in  the  city  of  Panama,  1  at  (Jld  rorto 
BeUo  in  the  Republic  of  Panama,  and  14  in  the  Canal  Zone. 

The  value  of  Government  and  railroad  property  involved,  including 
the  buildings  and  their  contents,  was  $1,946,417.61;  the  total  loss  is 
estimated  at  $14,551.71  in  Government  property  and  $2  in  property 
of  the  Panama  Railroad.  The  value  of  private  property  involved  is 
estimated  at  $46,595  and  the  estimated  loss  was  $6,823.25,  mRlnTig 
the  total  estimated  property  value  $1,993,012.61,  with  a  total  esti- 
mated fire  loss  of  $21,376.96. 

The  largest  fire  in  the  Canal  Zone  occurred  on  January  3,  1914,  in 
a  pile  of  creosoted  and  untreated  piling  stored  about  three-fourths  of 
a  mile  south  of  the  shops  at  Balboa,  miere  it  was  inipossible  to  drive 
the  fire  apparatus.  After  considerable  delay  and  dimculty,  the  auto- 
mobile fire  engine  was  loaded  on  a  railroad  fiat  car  and  hauled  to  the 
scene.     The  loss  to  the  Government  amoxmted  to  $11,998.56  and  the 
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value  of  the  property  involved  was  estimated  at  $1110,441.  There 
were  six  other  fires  in  (xovemment  property  where  Ihe  losses  were 
from  $100  to  $1,200.  The  latter  was  in  the  file  office  of  the  water 
purification  plant  at  Miraflores  on  April  15,  1914. 

There  were  three  private  fires  in  the  Canal  Zone  in  which  the  losses 
sustained  amountea  to,  respectively,  $100,  $120,  and  $6,300.  The 
latter  was  at  New  Gatun  on  October  14,  1913,  in  a  two-story  frame 
tenement  house  containing  72  rooms.  The  fire  spread  to  an  adjoin- 
infiM^o-story  frame  buildmg  and  the  two  buildings  burned. 

There  were  no  deaths  caused  by  fire  during  the  year.  Three  vol- 
unteer silver  employees  were  slightly  injured  by  falling  material,  one 
silver  employee  was  seriously  injured  by  an  explosion  in  an  oil  com- 
partment of  the  dredge  Corozal,  and  an  American  employee  received 
Dums  about  the  hands  while  extinguishing  a  small  fire  at  the  Gatun 
hydroelectric  plant. 

OOUBTS. 

On  April  1,  1914,  the  courts  of  the  Canal  Zone,  organized  as 
described  in  previous  annual  reports,  ceased  to  exist,  pursuant  to  the 
provisions  of  the  Executive  order  of  March  12,  1914,  issued  under 
authority  of  the  Panama  Canal  act,  approved  August  24,  1912,  wi^ 
the  exception  of  the  supreme  court,  which  went  out  of  existence  on 
June  30,  1914. 

The  judiciary  created  by  the  act  of  Congress  above  cited  consists 
of  one  district  court  and  two  magistrate  courts.  The  district  court 
consists  of  two  divisions,  known  as  the  Balboa  Division  and  the 
Cristobal  Division. 

The  Balboa  Division  of  the  district  court  includes  all  that  part  of 
the  Canal  Zone  which  lies  within  the  lines  of  the  10-mile  zone  and 
extends  from  the  south  bank  of  the  Chagres  River  and  the  shore  line 
of  Gatun  Lake.  87  feet  above  mean  sea  level,  to  the  Pacific  Ocean ;  and 
the  Cristobal  Division  of  said  court  includes  all  of  the  territory  within 
the  lines  of  the  10-mile  zone  extending  from  the  Balboa  Division  to 
the  Atlantic  Ocean  and  the  area  of  Gatun  Lake  beyond  the  lines  of  the 
10-mile  zone  up  to  the  contour  line  of  100  feet  above  mean  sea  level 
and  the  islands  in  said  lake,  and  the  peninsulas  bordering  on  said  lake 
which  have  been  taken  by  the  United  States  for  the  purposes  of  The 
Panama  Canal. 

There  is  a  magistrate  court  for  each  of  the  towns  of  Balboa  and 
Cristobal.  The  Canal  Zone  is  divided  into  two  subdivisions  known  as 
the  subdivision  of  Balboa  and  the  subdivision  of  Cristobal.  The 
limits  of  these  subdivisions  are  the  same  as  those  for  the  divisions  of 
the  district  court.  The  town  of  Balboa  includes  the  town  site  at  the 
Pacific  terminal  of  the  canal  of  that  name,  and  the  other  settlements 
within  the  Balboa  subdivision;  and  the  town  of  Cristobal  includes 
the  town  site  of  that  name  and  the  other  settlements  within  the  Cris- 
tobal subdivision. 

The  organization  of  the  judiciary  consists  of  one  district  judge,  one 
marshal,  one  deputy  marshal,  one  clerk  of  the  court,  one  assistant 
clerk  of  the  court,  six  clerks,  two  ma^strates,  and  two  constables. 

Tlie  district  court  has  ori^al  jurisdiction  of  all  felony  cases,  aU 
causes  in  equity  and  admiralty,  and  all  cases  at  law  involving  prin* 
cipal  sums  exceeding  $300  ana  all  appeals  from  judgments  renctereil 
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in  magistrate  courts.  The  jurisdiction  in  admiralty  of  the  district 
judj^e  and  the  district  court  is  the  same  as  that  exercised  by  the 
Umted  States  district  courts  and  the  procedure  and  practice  are  also 
the  same.  The  Circuit  Court  of  Appeals  of  the  Fiftn  Circuit  of  the 
United  States  has  jurisdiction  to  review,  revise,  modify,  reverse,  or 
affinn  the  final  jud^ents  and  decrees  of  tne  district  court  of  the  Canal 
Zone  in  certain  cases,  and  final  appeal  may  be  had  to  the  Supreme 
Court  of  the  United  States  in  the  same  manner  as  appeals  from  the 
district  courts  of  the  United  States.  ^ 

Hie  magistrate  courts  have  exclusive  ori^al  jurisdiction  through- 
out the  siiodivision  in  which  situated,  of  ui  civil  cases  in  which  the 
principal  sum  claimed  does  not  exceed  $300,  and  all  criminal  cases 
wherem  the  punishment  that  may  be  imposed  does  not  exceed  a  fine 
of  $100,  or  imprisonment  not  exceeding  30  days,  or  both,  and  all 
violations  of  police  regulations  and  ordinances  and  all  actions  involv- 
ing possession  or  title  to  personal  property  or  the  forcible  entr^  and 
detamer  of  real  estate.  The  magistrates  also  hold  preUnunary 
investigations  in  charges  of  felony,  and  commit  or  bail  in  bailable 
cases  to  the  district  court. 

During  the  year  the  Supreme  Court  of  the  Canal  Zone  held  24  ses- 
sions, and  disposed  of  29  cases — 3  criminal,  25  civil,  and  1  habeas 
corpus  case.  The  circuit  court  of  the  third  judicial  circuit  at  Cristobal 
held  its  last  regidar  criminal  session  on  March  26,  1914;^  at  Ancon  the 
last  r^^ar  session  of  the  circuit  court  of  the  first  judicial  circuit  was 
held  on  March  30,  1914;  and  at  Empire  the  last  regular  session  of  the 
circuit  court  of  the  second  judicial  circuit  was  held  on  March  31,  1914. 
While  all  further  business  relating  to  these  courts  was  formally  ordered 
over  to  the  new  district  court  on  April  1,  they  continued  to  act  on 
civil  cases  until  May  1,  pending  the  confirmation  of  the  appointment 
of  the  new  district  judge. 

In  the  circuit  courts  during  the  period  July  1, 1913,  to  May  1, 1914, 
there  were  395  criminal  cases  filed,  and  there  were  4  crimmal  cases 
pending  on  July  1,  1913,  making  a  total  of  399.  Of  tiiis  total,  370 
cases  were  disposed  of,  leaving  29  criminal  cases  pending  on  May  1 , 
1914.  Of  the  370  cases  disposed  of,  the  defendants  were  convicted 
in  262  cases  and  75  were  acquitted,  10  cases  were  dismissed,  18  cases 
were  nolle  pressed,  3  were  forfeited,  and  2  were  suspended. 

There  were  158  civil  cases  filed  during  the  period,  and  51  civil  cases 
were  pending  on  July  1,  1913,  making  a  total  of  209  civil  cases.  Of 
this  number  179  were  disposed  of,  leaving  30  civil  cases  pending  on 
May  1,  1914.  There  were  435  probate  cases  filed,  which  with  the  57 
prooate  cases  pending  on  July  1,  1913,  made  a  total  of  492  probate 
cases  before  the  court.    Of  this  number,  454  were  settled,  leaving  38 

Sending  on  May  1,  1914.    There  were  also  22  insane  cases  settled 
uring  the  period.    The  circuit  courts  held  225  sessions,  and  the  col- 
lections amounted  to  $6,327.57. 

The  district  courts  were  discontinued  on  April  1,  1914.  During 
the  period  July  1,  1913,  to  April  1,  1914,  there  were  4,183  cases  set- 
tled, 527  civil  and  3,656  crim'mal.    There  were  pending  on  July  1, 

1913,  35  civil  and  3  criminal  cases,  and  there  was  pending^  on  April  1, 

1914,  when  the  courts  closed,  1  civil  case.  Of  the  3,656  cnminal  cases 
settled,  the  defendants  were  convicted  in  2,639  cases,  and  500  were 
acquitted;  there  were  363  cases  committed  to  Uie  circuit  courts,  8 
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cases  settled  under  sections  359  and  360  of  the  Laws  of  the  Canal 
Zone^  and  1  case  forfeited.  The  collections  from  court  fees  and  final 
amounted  to  $12,539.38. 

In  the  district  court,  divisions  of  Balboa  and  Cristobal,  under  the 
new  judicial  system,  during  the  months  of  May  and  June,  1914,  there 
were  206  cases  settled,  9  civil,  120  probate,  and  77  criminal.  Of  the 
77  criminal  cases  disposed  of,  46  were  convictions  and  23  were  acquit- 
tals. There  were  3  cases  dismissed,  1  suspended,  1  forfeited,  and  3 
nolle  prossed.  On  July  1,  1914,  there  were  86  cases  pending,  36 
civil,  36  probate,  and  14  criminal.  During  the  two  months  of  the 
fiscal  vear  the  court  held  27  sessions,  and  the  collections  amounted  to 
$1,018.70. 

In  the  magistrate  courts  there  were  1,220  cases  docketed  during  the 
period  April  1  to  June  30,  1914,  of  which  82  were  civil  and  1,138 
criminal.  On  April  1,  1914,  there  was  1  civU  case  pending,  making  a 
total  of  1,221  cases  before  the  court  during  the  above  period.  Of  this 
total  1,203  cases  were  settled,  73  civil  and  1,130  criminal,  leaving  18 
cases  pending  on  Julv  1,  1914,  10  civil  and  8  criminal.  Of  the  1,130 
criminal  cases  settled,  there  were  905  convictions  and  125  acquittals; 
28  cases  were  dismissed  and  72  cases  were  committed  to  the  district 
court.  The  collections  from  court  fees  and  fines  amounted  to 
$3,838.70. 

MABSBAL. 

The  office  of  the  marshal  of  the  district  court  is  created  and  his 
duties  are  defined  in  section  8  of  the  Panama  Canal  act,  approved 
August  24,  1912.     He  is  assisted  by  one  deputy  marshal. 

rrior  to  April  1, 1914,  the  duties  of  marshal  were  performed  by  the 
chief  of  the  division  of  police  and  prisons  as  acting  marshal. 

Three  thousand  and  thirteen  wnts  of  process  in  civil  and  criminal 
cases  were  served  during  the  year  and  a  total  of  $10,322.39  was  col- 
lected and  disbursed  by  the  marshal  and  his  deputy.  Of  this 
number  2,713  were  served  during  the  nine  months  ended  March  31, 
1914,  and  $10,129.09  were  collected  and  disbursed. 

Relations  with  Panama  and  Foreign  Represbntatives. 

Negotiations  by  correspondence  or  personal  conference  between  the 
bead  of  the  executive  office  and  the  secretary  of  foreim  affairs  of 
the  Republic  of  Panama  included,  among  others,  the  following  sub- 
jects in  addition  to  routine  matters:  the  enforcement  of  the  quar- 
antine regulations;  the  establishment  of  rates  for  the  transporta- 
tion of  passengers  b^  automobile  between  points  in  the  Canal  Zone 
and  points  in  the  cities  of  Panama  and  Colon;  the  enforcement  of 
sanitary  rules  and  regulations;  the  use  of  revenue  stamps  on  bills 
submitted  by  Uie  Isthmian  Canal  Commission  and  the  Panama 
Railroad  Co.  against  the  Government  of  Panama;  the  new  contract 
for  street  cleaning  and  Rarba^e  removal  in  the  city  of  Panama; 
charge  for  interments  made  in  tne  Canal  Zone  of  the  remains  of  per- 
sons who  resided  in  the  Republic;  water  supply  for  the  village  of 
Taboga;  certification  by  Panaman  consuls  of  manifests  of  ships 
clearing  for  ports  of  the  Canal  Zone ;  jurisdiction  of  the  United  Statos 
over  ismnds  and  peninsulas  in  the  Republic  formed  by  the  waters  of 
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Gatun  Lake;  the  sale  in  the  Repuhlic  of  dynamite  stolon  from  The 
Panama  Canal;  the  collection  of  hurial  fees  for  interments  in  Canal 
Zone  cemeteries  of  indigents  from  the  Republic;  the  assessment  of  a 
commercial  tax  by  the  Kepublic  on  steamers  of  the  Panama  Railroad 
Steamship  Co. ;  improvements  in  the  Chorrillo  district  of  the  city  of 
Panama;  misuse  of  transportation  issued  to  employees  of  the  Repub- 
lic; modification  of  the  existing  arrangement  for  the  purchase  of 
postage  stamps  used  in  the  Canal  Zone;  the  sale  of  the  Old  Admin- 
istration Building  in  the  city  of  Panama;  water  supply  for  the  section 
of  Panama  known  as  ^'El  Hatillo;"  cooperation  of  Panama  health 
officers  with  those  of  the  Zone  in  an  effort  to  prevent  the  introduction 
of  pla^e  into  Panama  from  infected  ports  on  the  west  coast  of  South 
America;  enforcement  of  the  exclusion  law  in  the  Canal  Zone;  the 
use  in  Canal  Zone  post  offices  of  United  States  postage  due  stamps; 
modification  of  the  existing  agreement  respecting  the  release  of  mail 
parcels  received  by  gold  employees  through  the  Canal  2^ne  post 
offices;  the  arrest  in  Panama  of  Panama  Canal  employees  while 
engaged  in  the  dischai^e  of  their  duties;  the.  care  of  patients  by  the 
Health  Department  for  the  Republic  in  consideration  of  the  with- 
drawal of  the  request  of  the  Panaman  Groyemment  for  the  estab- 
lishment of  an  independent  hospital  in  the  city  of  Colon;  the  removal 
of  garbage  and  street  cleaning  m  the  city  of  Panama;  the  construc- 
tion in  tne  Republic  of  military  trails  at  the  expense  of  the  United 
States;  the  segregation  of  stables  in  the  city  of  Panama  within  certain 
defined  areas;  the  desirability  of  having  the  Panaman  Government 
cancel  the  Ucenses  for  five  saloons  near  the  Zone  boundary  line  in 
the  Folks  River  district;  the  panting  of  commissary  privileges  to 
certain  persons  not  connected  with  The  Panama  Canal  or  the  Panama 
Railroad  Co. ;  the  deportation  of  an  American  in  the  city  of  Panama 
charged  with  frauaulently  representing  himself  as  an  attorney 
Ucensed  to  practice  in  the  Canal  Zone  courts;  the  deportation  of 
criminal  characters  from  the  Canal  Zonej  the  violation  of  quaran- 
tine regulations;  the  securing  of  statistics  concerning  the  health 
conditions  in  the  interior  towns  of  the  Republic;  promulgation  by 
Panama  of  a  resolution  with  reference  to  manifests  of  vessel  arriving 
at  ports  of  the  Canal  Zone  with  cargo  for  consignees  in  the  Republic 
of  Panama;  substitution  of  properly  surcharged  stamps  of  the  Repub- 
lic for  surcharged  United  States  postage  due  stamps  being  used  in 
Canal  Zone  post  offices;  installation  and  cost  of  municipal  improve- 
ments in  the  area  in  the  city  of  Colon  set  aside  for  the  erection  of 
manufacturing  plants;  protection  of  the  revenues  of  Panama  in 
connection  with  parcel  post  entries  into  the  Canal  Zone;  and  the 
admission  to  Ancon  Hospital  as  pay  patients  of  Americans  residing 
in  the  Republic  of  Panama,  who,  on  account  of  the  character  of  their 
employment,  are  not  entitled  to  hospital  privileges. 

The  correspondence  conducted  witn  members  of  the  diplomatic  and 
consular  corps  accredited  to  the  RepubUc  of  Panama,  whose  juns- 
diction  extends  to  the  Canal  Zone,  related  largely  to  advice  of  appoint- 
ments and  recognition  by  the  RepubUc  of  Panama,  the  fumisnmg  of 
transportation  over  the  Panama  Railroad,  and  questions  affecting 
the  rights  of  aUens  emploved  or  residing  in  the  Canal  Zone. 

The  relations  of  The  Panama  Canal  with  the  RepubUc  of  Panama 
and  with  foreign  representatives  continue  satisfactory. 
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Legislation. 

Ei^ht  acts  of  Congress  and  one  joint  resolution  affecting  The  Panama 
Cania  and  the  Canfu  Zone  were  enacted  during  the  period  covered  by 
this  report,  as  foUows: 

1.  Tne  act  of  October  22,  1913,  making  appropriations  to  supply 
urgent  deficiencies  in  appropriations  for  the  nscal  year  1913,  ana  for 
other  ptuposes,  in  whicn  it  is  also  provided  that  the  money  accoimts 
of  The  Panama  Canal  shall  continue  to  be  audited  by  the  Auditor 
for  the  War  Department. 

2.  The  act  of  March  12,  1914,  authorizing  the  President  of  the 
United  States  to  locate,  construct,  and  operate  railroads  in  the  Terri- 
tory of  Alaska,  in  which  The  Panama  Canal  is  authorized  to  deUver 
to  such  persons  as  the  President  may  desi^ate  for  this  work  any 
surplus  canal  machinery,  equipment,  material,  etc.,  when  the  same 
is  no  longer  needed  at  ranama. 

3.  The  act  of  April  6, 1914,  making  appropriations  to  supplv  urgent 
deficiencies  in  appropriations  for  the  fiscal  year  1914  ana  lor  prior 
years,  and  for  other  purposes. 

4.  The  act  of  Jime  15,  1914,  amending  section  5  of  the  Panama 
Canal  act,  providing  for  the  repeal  of  toUs  exemption  for  coastwise 
vessels. 

5.  The  act  of  January  17,  1914,  amending  the  act  of  February  6, 
1909,  prohibiting  the  importation  and  use  of  opium  for  other  tnan 
medicmal  purposes. 

6.  The  act  of  Jime  24, 1914,  authorizing  and  directing  the  Governor 
of  the  Canal  Zone  to  investigate  certam  claims  of  the  McClintic- 
Marshall  Construction  Co. 

7.  The  act  of  Jime  30,  1914,  making  appropriations  for  the  Diplo- 
matic and  Consular  Services  for  the  fiscal  vear  ending  June  30, 1915, 
providing  for  the  relief  and  protection  oi  American  seamen  in  the 
Canal  Zone  and  foreign  countries. 

8.  The  act  of  Jime  30,  1914,  making  appropriations  for  the  naval 
service  for  the  fiscal  year  ending  June  30,  1915,  providing  for  radio 
stations  in  the  Canal  Zone  and  lor  the  entertainment  of  foreign  war 
vessels  attending  the  Panama-Pacific  International  Exposition. 

The  joint  resolution  approved  on  June  30, 1914,  extends  the  appro- 
priations for  the  necessaiT  operations  of  the  Government  until  the 
appropriation  bill  for  the  fiscal  year  ending  June  30,  1915,  shall  have 
been  passed. 

Twenty-two  orders  signed  by  the  President,  having  the  effect  of 
law  in  the  Canal  Zone,  were  issued  during  the  year,  as  follows: 

The  order  of  August  7,  1913,  prohibiting  the  unauthorized  use  of 
flying  machines  in  the  Canal  Zone. 

The  order  of  August  9,  1913,  appointing  Richard  L.  Metcalfe  a 
member  of  the  Isthmian  Canal  Commission. 

The  order  of  August  29,  1913,  relating  to  bail  bonds  and  money 
deposits  in  Uou  thereof,  and  amending  section  310  of  the  Criminal  Pro- 
ceaure  of  the  Canal  Zone. 

The  order  of  September  20,  1913,  extending  the  leave  of  absence 
of  Lieut.  Col.  D.  U.  Gaillard,  United  States  Army,  a  member  of  the 
Isthmian  Canal  Commission. 

The  order  of  September  25,  1913,  providing  for  the  punishment  of 
deported  persons  who  return  to  the  Canal  Zone. 
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The  order  of  November  7, 1913,  regulating  the  carrying  of  firearms. 

The  order  of  November  11,  1913,  fixing  the  rate  of  interest  on 
money. 

The  order  of  November  21,  1913,  prescribing  rules  for  the  admeas- 
urement of  vessels  for  The  Panama  Canal. 

The  order  of  January  20,  1914,  naming  the  total  compensation  for 
Prof.  Emory  R.  Johnson,  special  commissioner. 

The  order  of  January  21,  1914,  making  unlawful  the  corrupt 
influencing  of  agents,  employees,  or  servants. 

The  orcfer  of  January  27,  1914,  providing  for  a  permanent  oi^ani- 
zation  for  The  Panama  Canal. 

The  order  of  January  27,  1914,  preventing  fire  himting  at  night 
and  hunting  by  means  of  a  spring  or  trap,  and  repealing  the  order  of 
September  8,  1909. 

The  order  of  February  2,  1914,  providing  conditions  of  employ- 
ment for  the  permanent  force  of  The  Panama  Canal. 

The  order  of  March  2,  1914,  establishing  a  Washington  oflice  of 
The  Panama  Canal,  and  providing  temporally  for  the  organization, 
officials,  and  employees  thereof,  and  continuing  in  force  for  The 
Panama  Canal  rules,  regulations,  and  Executive  orders  made  for 
the  Isthmian  Canal  Commission. 

The  order  of  March  12,  1914,  relating  to  the  Canal  Zone  judiciary. 

The  order  of  March  20,  1914,  providing  compensation  for  personal 
injuries. 

The  order  of  April  16,  1914,  prescribing  regulations  relative  to  the 
payment  of  tolls  and  bills  for  material,  supplies,  repairs,  harbor  pilot- 
age, and  other  services  furnished  to  vessels  by  The  Panama  Canal. 

The  order  of  May  8, 1914,  providing  for  the  payment  of  the  members 
of  the  Joint  Land  Conmiission. 

The  order  of  May  13,  1914,  approving  acts  and  resolutions  of  the 
Isthmian  Canal  Conmiission  passed  since  February  28,  1907. 

The  order  of  May  13,  1914,  relating  to  pardons  and  remission  of 
fines  and  forfeitures. 

The  order  of  May  20,  1914,  creating  a  committee  to  formally  and 
officially  open  The  Panama  Canal. 

llie  order  of  May  26,  1914,  setting  apart  and  assigning  an  area  of 
land  for  the  Balboa  naval  radio  station. 

Two  ordinances  were  enacted  by  the  Isthmian  Canal  Commission 
during  the  year  and  approved  by  the  Secretary  of  War,  as  follows: 

Ordinance  approved  October  3,  1913,  prohibiting  the  passage  or 
presence  of  floating  craft,  except  those  belonging  to  the  Umted  States 
or  the  Panama  Railroad  Co.,  in  that  section  of  the  canal  between 
Gamboa  and  Pedro  Miguel  Lock  known  as  the  Culebra  Cut. 

Ordinance  approved  February  14,  1914,  amending  section  8  of 
Ordinance  No.  24,  providing  for  the  licensing  of  chauffeurs  for 
automobiles. 

APPENDIXES  TO  BBPOBT  OF  THE  EXEOTJTIVB  SEOBBTABY. 

Affbndix  I. 

Tablb  1.  Customs  operations  at  the  port  of  Ancon  during  the  fiscal  year  ended  June 
30, 1914. 

Table  2.  Customs  operations  at  the  port  of  Cristobal  during  the  fiscal  year  ended 
June  30,  1914. 

Tablb  3.  Statement,  by  months,  of  estates  of  deceased  and  insane  employees  admin- 
istered by  the  administrator  of  estates  during  the  fiscal  year  ended  June 
SO,  1914. 
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Appendix  II. 

Table  4.  Sale  of  postage  stamps  and  collectioiis  on  account  of  second-class  matter, 
by  months,  during  the  fiscal  year  ended  June  30, 1914. 

Table  5.  Letters  and  parcels  registered,  by  offices,  during  the  fiscal  year  ended  June 
30, 1914. 

Table    6.  Number  of  dispatches  from  the  exchai^  offiOe  at  Cristobal,  and  number  of 

§  ouches,  sacKS,  and  registered  sacks  handled  by  railway  mail  messengers 
uring  the  fiscal  year  ended  June  30,  1914. 

Table  7.  Destination  of  dispatches  of  mail  by  the  exchange  office  at  Cristobal  during 
the  fiscal  year  ended  June  30, 1914. 

Table   8.  Money  orders  issued,  by  months,  during  the  fiscal  year  ended  June  30, 1914. 

Table  9.  Amount  of  money  orders,  by  offices,  payable  to  the  remitter  and  drawn  on 
the  issuing  office,  remaining  unpaid  on  June  30, 1914. 

Table  10.  Number  and  amount  of  postal  savings  accounts  opened,  including  those 
remaining  open  on  June  30,  1913,  at  each  post  office  during  the  fiscal 
year  ended  June  30, 1914,  together  with  the  number  and  amount  remain- 
ing open  on  June  30,  1914. 

Table  11.  Number  and  nationalities  of  postal  savings  depositors  having  open  accounts 
in  Canal  Zone  post  offices  on  June  30,  1914. 

Appendix  III. 

Table  12.  Actual  strength  of  stations  and  substations  on  June  30,  1914. 

Table  13.  Actual  strength  of  division  of  police  and  prisons  on  June  30,  1914. 

Table  14.  Number  of  arrests,  by  fiscal  years,  made  in  the  Canal  Zone  since  organiza- 
tion of  division  of  police  and  prisons. 

Table  15.  Number  of  arrests,  by  months,  made  during  the  fiscal  '^  ear  ended  June  30, 
1914. 

Table  16.  Statement  of  convictions  of  persons  arrested  during  the  fiscal  year  ended 
June  30,  1914. 

Table  17.  Chaigee  against  persons  arrested  during  the  fiscal  year  ended  June  30, 1914. 

Table  18.  Nationality  of  persons  arrested  during  the  fiscal  year  ended  June  30, 1914. 

Table  19.  Arrests,  by  stations,  during  the  fiscal  year  endea  June  30, 1914. 

Table  20.  Occupations  of  persons  arrested  during  the  fiscal  year  ended  June  30, 1914. 

Table  21.  Crimes  committed  by  prisoners  confined  in  the  penit3ntiary  June  30, 1914. 

Table  22.  Occupations  of  prisoners  confined  in  the  penitentiary  June  30,  1914. 

Table  23.  Nationality  of  persons  confined  in  the  penitentiary  June  30«  1914. 

Table  24.  Ages  of  prisoners  confined  in  the  penitentiary  June  30, 1914. 

Table  25.  Causes  of  deaths  investigated  by  the  coroner  during  the  fiscal  year  ended 
June  30, 1914. 

Table  26.  Nationality  of  persons  whose  deaths  were  investigated  by  the  coroner 
during  the  fiscal  year  ended  June  30,  1914. 

Table  27.  Statement  of  accidents  involving  personal  injury  investigated  during  the 
fiscal  year  ended  June  30, 1914. 

Appendix  IV. 

Table  28.  Net  monthlv  enrollment  and  aveiage  dailv  attendance  in  white  and 

colored  s<£ools  during  the  fiscal  year  endea  June  30,  1914. 
Table  29.  Total  enrollment  for  the  year,  by  schools. 
Table  30.  Net  enrollment,  by  grades. 
Table  31.  Number  of  teachers  employed 

Appendix  V. 

Table  32.  Business  transacted  in  the  Supreme  Court  of  the  Canal  Zone. 
Table  33.  Business  transacted  in  the  first  circuit  court. 
Table  34.  Business  transacted  in  the  second  circuit  court. 
Table  35.  Business  transacted  in  the  third  circuit  court. 
Table  36.  Business  transacted  in  the  district  court,  division  of  Balboa. 
Table  37.  Business  transacted  in  the  district  court,  division  of  CristobaL 
Table  38.  Business  transacted  in  the  district  court,  district  of  Ancon. 
Table  39.  Business  transacted  in  the  district  court,  district  of  Empire. 
Table  40.  Business  transacted  in  the  district  court,  district  of  Cristobal. 
Table  41.  Business  transacted  in  the  magistrate  court,  subdivision  of  Balboa. 
Table  42.  Business  transacted  in  the  magistrate  court,  subdivision  of  Cristobal. 
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Afpbndiz  VI.— -Zf^Iotum. 

(For  Executive  orden,  see  Appendix  L.) 

ORDINANCES. 

1.  Ordinance  approved  by  the  Secretary  of  War  on  October  3,  1913. 

2.  Ordinance  enacted  by  the  Isthmian  Canal  Commission  on  February  3,  1914,  and 

approved  by  the  Secretaiy  of  War  on  February  14, 1914. 

Appendix  I. 

Table  1. — Ouatoms  operationa  at  the  port  of  Aneon  during  the  fiscal  year  ended  June 

30,1914, 


NatkmaUty. 


American. 
Britisb.... 


Peruvian.... 

Chilean 

Norwegian... 


Claas. 


8team. 
...do... 


ToUl. 


.do. 
.do. 
.do. 
.do. 


Entering. 


Number. 


90 

114 

46 

26 

8 

1 


280 


Tomiaga. 


236,801 

187,762 

08,217 

49,352 

8,259 

100 


570,581 


Caearing. 


Number. 


114 

45 

26 

3 

1 


277 


Tonnage. 


220,806 

184,148 

05,679 

49,352 

8,250 

100 


658,434 


Number  of  veesds  in  port  from  last  year 4 

Tonnage  in  port  from  last  year 6,676 

Number  of  vessels  remaining  in  port 7 

Tonnage  remaining  in  port 18,023 

Bei  vices  to  American  seamen: 

Seamm  shipped 730 

Seamen  discharced 600 

Seamen  deserted 66 

ICovement  of  passengers  and  cargo: 

Tons  of  cargo  arriving,  in  transit 307,344 

Tons  of  carco  arriving,  local 48,805 

Number  of  barrels  of  oil  arriving,  local 707,500 

Tons  of  cargo  departing,  in  transit 331, 515 

Tons  of  cargo  departing,  local 4, 

Passengers  arriving: 

Cabin 4,745 

Steerage 1,834 


Total 

ngers  departing: 

Cabin 

Steerage 


4,363 
1,969 


Total 

Services  to  Chinese,  Syrians,  Turks,  Egyptians,  etc.: 

Chinese  arriving 

Chinese  transferred  toother  ships 

Chinese  returned  to  port  of  embarkation 

Svrians  arriving,  in  uransit 

Turks  arriving,  in  transit , 

Egyptians  arriving,  ia  transit 

Arabs  arriving,  in  transit. 


6,579 


6,322 

191 
44 

3 

62 

1 

8 

12 


Table  2. — Custame  operationa  at  the  port  of  Cristobal  during  thefiaeal  year  ended  June 

SO.  1914. 


NationaUty. 


American 

British 

Norwegian... 

German 

Swedish 

Danish 

Italian 

British 

Panamanian. 

Total.. 


Class. 


Steam.. 
....do.. 


.....do.... 
.....do.... 

do.... 

....do.... 

do.... 

Schooner. 
....do.... 


Entering. 


Nomber. 


91 

79 

98 

16 

8 

2 

1 

3 

8 


Tonnage. 


324,099 

272,315 

164,695 

62,157 

3,876 

2,072 

2,294 

727 

344 

8C,579 


Qearfaig. 


Number. 


91 

80 

94 

16 

3 

2 

1 

2 

8 

296 


Tonnage. 


327,031 

272,980 

166,420 

62,157 

3,876 

2,072 

2,294 

634 

844 

888,708 
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Nombtf  of  vMsels  in  port  flrom  last  year 4 

Tonnage  in  port  flh>m  last  year 12,843 

Number  of  vessels  remalnmg  in  port 3 

Tonnage  remaining  in  port 6,214 

Qeifleea  to  American  seamen: 

Seamen  shipped 85 

Seamen  disonareed 35 

Seamen  deserted 31 

Seamen  deceased 1 

Movement  of  passengers  and  cargo: 

Tonsolcargo  arriving,  in  transit 144,815 

Tons  of  cargo  arriving,  local 649,533 

Toosofcargo  departing,  in  transit 179,254 

Tons  of  cargo  departing,  local 28,776 

Ftasengers  arriving: 

Oabin 9,757 

Steerage 1,993 

Totol 11,750 

departing: 

Ga£^in 9.657 

Stewage. 3,780 

Total 13,426 


Tablb  3. — Statement,  by  months,  of  estates  of  deceased  and  insane  employees  administered 
by  the  administrator  of  estates  during  the  fiscal  year  ended  June  SO,  1914. 


IContli. 


On  hand  onaetttod  July  1, 1913 

1913. 

July 

August 

September 

October 

November 

December 

1914. 

January 

February 

Maroh 

AS!!:::::::::;:::::::::::::::::;:::: 

June....*. 

Total 


Number 
received. 


78 


18 
23 
46 
14 
SO 
71 


23 
26 
47 
27 
35 
34 


472 


Number 
settled. 


4 
44 
44 

45 
80 
53 


28 
23 
64 

27 
55 
35 


452 


Amount 

of  funds 

collected. 


I7,72&12 


3,460.73 
2,70146 
2,976.14 
1,179.80 
3,868.03 
3,063.30 


1.454.03 

6ia41 

3,72&54 

2,503.32 

2.162.53 


37,828.88 


Number  of  estates  remaining  unsettled  June  30, 1914»  2a 

Appendix  II. — Division  of  Posts. 

Tablb  4. — Sale  of  postage  stamps  and  eoUecHons  on  account  of  second-class  matter,  by 

months,  during  the  fiscal  year  ended  June  SO,  1914. 


Month. 


1913. 

July 

August 

September 

October 

November*  • .  •  • . 


Pint  class. 


18,783.74 
8,147.17 
7,872.08 
7,671.00 
7,06a  90 

10,026.20 


Second 
class. 


852.68 
52.06 
52.24 
42.52 
25.00 
37.91 


Month. 


1914. 


January.. 
February. 
March.... 

April 

May 

June 


First  class. 


87.675.00 
6,542.71 
7,145.70 
6.634.25 
6. 42a  74 
6,751.14 


Total 90.50a63 


Second 
class. 


833.83 
28.45 
86.81 
82.76 
86.72 
33.70 


463.67 
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Table  5. — LeUen  and  paneU  riguiUred^  by  offiees^  during  the  fiscal  year  ended  June  SO, 

1914. 


Name  of  post  office. 


AncoQ 

Balboa 

Bag  Obispo.. 

Coronl 

Cristobal 

Culebra. 

Empire. , 

Filjoles. 

Oamboa 

Oatim. 

Las  Gascadas. 

Ifatachln 

Miraflores...., 

Paraiso 

Pedro  Miguel 

Total. . 


DomesUo 

letters 
registered. 


4,fi38 

1,439 

122 

1,103 

6,152 

1,031 

1,054 

10 

26 

1,220 

783 

6 

87 

712 

511 


18,703 


Domestic 

parcels 

roistered. 


1,145 
310 
26 
247 
834 
266 
296 


1 
103 
170 
2 
S 
137 
103 


3,734 


Foreign 

letters 

registered. 


9,534 

8,331 

181 

1,004 

12,345 

2,747 

5,104 

10 

65 

8,438 

606 

78 


1,961 
1,184 


42,861 


Foreigii 

parcels 

registered. 


827 

276 

8 

71 
508 

06 
168 


6 
66 
21 
2 
3 
60 
17 


Official, 

registered 

free. 


8,986 

5,077 

563 

2,723 

7,061 

20,540 

16,672 

2 

27 

3,480 

VIO 

44 

208 
2,132 
1,878 


Distribo- 

tlon 
registered 

free. 


2,210 


71,347 


216 
66 
173 
556 
150 
335 


1 

300 

102 

15 

16 

99 

106 


2,225 


Total. 


25,030 

11,549 

966 

6,311- 

26,546 

24,849 

24,531 

22 

126 

8,715 

2,627 

147 

700 

5,101 

3,889 


141,080 


Table  6. — Number  of  diepatchee  Jrom  the  exdtange  office  at  Cristobal  and  number  of 
poudies,  sacks,  and  registered  sacks  handled  by  raitway  mail  messengers  during  the 
fiscal  year  ended  June  SO,  1914^ 


Month. 


1913. 

July 

August 

September 

October 

November 

December 

1914. 

January 

February 

March 

April 

May 

June 


Pouches. 


4,260 
8,588 
4,441 
4,608 
4,222 
5,017 


4,678 
4,2n 
4,367 
3,962 
4,206 
4,132 


51,719 


Backs. 


1,609 
1,444 
1,802 
1,324 
1,490 
1,963 


1,576 
1,223 
1,524 
1,641 
1,409 
1,551 


18,576 


Registered 
sacks. 


406 
405 
363 
891 
856 
461 


228 
230 
117 
221 
233 
248 


Total. 


6,283 
5,387 
6,606 
6,823 
6,068 
7,451 


6,477 
5,730 
6,008 
5,824 
5,860 
5,931 


8,643 


73,038 


Dispatches. 


125 
112 
101 
112 
106 
123 


120 
103 
111 
106 
110 
116 


1,344 


Table  7. — Destination  of  dispatches  of  mail  by  the  exchange  office  at  Oristobal  during  the 

Jiscal  year  ended  June  SO,  1914- 


Destination. 


New  York,  by  Panama  Railroad  and 
United  Fruit  steamers 

New  Orleans.  Ia.  (States  maU) 

Key  West,  Fla 

Jamaica ■ 

Barbados  and  distribution 

Trinidad  and  distribution 

French  lines,  Colon-Bordeaux,  Colon-8t. 
Nasaire 

Martinique 

Guadeloupe 

Antigua 

British  Ouiana 

Demerara 


Number 
of  dis- 
patches. 


85 
63 
1 
105 
27 
42 

25 
26 
13 
27 
5 
22 


Destination. 


Dominica 

Grenada 

Montserrat 

Nevis 

St.  Kitts 

St.  Lucia 

St.  Vincent 

Colombia 

Port  Limon,  Costa  Rica 

Colon,  Republic  of  Panama 

Bocas  del  Toro,  Republic  of  Panama 

Total 


Number 

ofdis* 

patchea. 


14 
27 
27 
17 
14 
27 
27 
61 
62 
606 
8 


1,333 
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Tabls  8. — Money  orders  issued,  by  months,  during  the  fiscal  year  ended  June  SO,  1914. 


Month. 


1013. 

July 

August 

8«ptemb€r 

Octob«r 

NoTsmlMr 

D«osmbflr 

1914. 

January 

Fabiuary 

March 

April 

Miy 

June 

Total 


Ord6f8 
issued. 


10,861 
18,687 
18,040 
16,841 
18,062 
10,866 


15,771 
14,170 
15,150 
14,361 
14,382 
14,680 


106,838 


Amount 


$400,002.73 
402,931.60 
406,484.66 
840,9ia46 
860,567.01 
354f654.06 


306,067.08 
282,88&96 
286,5ia00 
205,157.77 
398,501.56 
289,600.30 


4,029,364.83 


Paid  and 
repaid. 


$87,837.06 
86,386.07 
84, 85a  47 
71,836.86 
73,231.64 
83,506w43 


65,531.71 
55,213.02 
67,638.42 
69,558.46 
64,057.74 
56,453.80 


864,998.58 


F( 


$l,906w90 
1,890.18 
1,868.85 
1,643.01 
1,749.03 
1,784.09 


1,503.91 
1,383.33 
1,449.10 
1,411.88 
1,407.64 
1,409.89 


19,40&41 


A  veraffe  value  of  orders,  $20.26. 

Table  9. — Amount  of  money  orders,  hy  offioes,  payable  to  the  remitter  and  dravm  on  the 

issuing  office,  remaining  unpaid  on  June  SO,  1914. 


OfQoe. 


Ancon.. 
Balboa.. 
Corotal.. 
Cristobal 
Cttlebra. 
Empire. 


Amount. 


$5,541.06 

16,427.96 

11,652.75 

7,557.00 

2,136.25 

4,244.26 


Offloe. 


Gatnn 

Las  Cascad&s. 

Paraiso 

Pedro  Miguel 

Total.. 


Amount. 


$8,769.40 

700.00 

8,529.75 

5.102.00 


70,750.41 


Table  10. — Number  and  amount  of  postal-savings  accounts  opened,  including  those 
remaining  open  on  June  SO,  191S,  at  each  post  office  during  the  fiscal  year  ended  June 
SO,  1914,  together  with  the  number  and  amount  remaining  open  on  June  SO,  1914» 


Offloe. 


Total  num- 
ber of 
accounts 
opened. 


Number  re* 

maining 

open  on 

June  30, 

1914. 


Value  of  oer^ 
tiflcates 
issued. 


Value  of  cer- 
tificates paid. 


Balance  on 
deposit. 


Balboa 

Bas  Obispo 

Coroial 

Crtotobal 

Culebrf 

Empire. 

Oatun. 

Oorgona 

L#as  CpurailiM 

Matachin 

Mirallofes 

Paraiso 

Pedro  Miguel 

Cristobal,  Station  A. 
Cristobal,  SUUonB. 


609 
643 


381 
313 


887 
426 
268 
1,013 
354 


394 

247 
118 
102 
186 


Total 

Balance  at  close  of  fiscal  year  ended 
June  30, 1013 


of  amount  paid  trrm  amount 


On  dqMMit  June  30, 1914. 


350 


104 


350 
214 


107 
138 


$186,556 

285,781 

15,081 

349,250 

156,332 

101,185 

176,637 

154,003 

5,320 

62,400 

201 

7,750 

124,450 

104,890 

13,061 

16,535 


$181,067 

347,014 

16,484 

370,726 

147.128 

112,612 

197,597 

163,741 

22,739 

76,037 

7,178 

36,581 

128.071 

118,275 

12,823 

16,766 


5,113 


2,180 


1,708,530 


1,856,730 


$4,480 


9,204 


228 


13,921 
646,690 


650,611 
161,130 


408,481 
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Table  ll,--Nuihh€r  and  nadonalkia  (tf  potuU  iovwifi 

in  CaruU  Zone  pott  offioa  on  June  30, 1924' 


Nationality. 

An- 
oon. 

Bal- 
boa. 

Coro- 
saL 

Cris- 
tobal 

Cnle- 
bra. 

Em- 
pire. 

Ga- 
ton. 

Las 
Cas- 
cades. 

Pa- 
raiso. 

IPe. 
dro 
Mi- 

gueL 

Total. 

A^*tal*. ....^r 

3 

3 

1 

3 

...... 

1 
11 

1 

1 

3 

8 

18 

Austealla 

1 

Austria 

1 
5 

1 
30 

••"g 

3 

1 

"is" 

3 

1 

16 
3 
1 

7 

Barbados. 

28 

4 

28 

4 
6 

127 

British  Quiana 

15 

CgiuKia.         . ,      ...  

3 

1 

9 

Chile 

1 
1 

1 

ChirA 

1 

Colombia 

1 

1 

3 

Costa  Rica. 

1 

1 

2 

I'oiiisi'ttra.  ...■••••.........•....•- 

1 

1 

I^anmark 

a 

2 

1 

3 

1 

1 

8 

Dominica 

1 

Ecuador 

1 

4 

1 

Emrland 

8 

8 

6 

1 
1 
8 
3 

3 

9 

4 
1 

38 

Finland 

2 

France 

3 
7 

"     '6* 

1 
1 

1 

1 
1 

6 

O^rm^jij , , 

1 

19 

Grand  Clayman 

8 

1 
8 

**"4' 

9 

Greece. ..' 

4 

1 
3 

3 
1 

8 

Gnnada 

8 

3 

3 
3 

1 

38 

Guadeloupe 

3 

Holland 

1 

1 
8 

2 

3 

5 

TnngqR .'. .,, 

3 

1 

"is 

""l 

1 
10 

3 

Ireland 

4 
3 

4 

3 

64 

6 

1 

30 

1 

3 
3 
8 

18 

Italy 

1 

77 

11 

Jamaica  ......  .... 

14 

3D 

8 

357 

Madagascar. ..    .  ..  .  .......... 

1 

Mnrt£iique 

1 

1 

2 

Hontserrat 

4 
4 

8 

3 

4 

16 

Nevis. 

1 
2 

5 

Norway 

3 

1 

1 
1 

6 

3 

2 

3 

1 

8 

Peru. 

1 

3 

Portugal 

1 

1 

Russia 

8 

4 

...... 

3 
3 
8 

1 

1 

1 

7 

16 

Ronvn^n  ift. .     ....XX. 

• 

1 

Scotland 

2 

17 

2 

4 
8 
1 

1 

1 

...... 

10 

Spain. 

1 

...... 

4* 
3 

i 

3 

1 

37 

Sw^en 

12 

Bwltcerland 

2 

St.  Kitts 

3 

3 

St.  Lucia 

2 

1 

3 

1 
1 
8 

6 

St.  Thomas. 

1 

St.  Vincent. 

13 
8 

9 
4 

1 
1 

...... 

1 
3 

3 

5 

8 

36 

Trinidad 

16 

Turkey. 

1 

1 

Turks  Island ......  . .  ...  ..... 

1 
173 

1 

United  States. 

2» 

188 
09 

248 

83 

£3 

134 

85 

87 

87 

1,328 
69 

West  Ind  ies 

381 

313 

394 

347 

118 

103 

188 

104 

197 

138 

3,180 

Appendix  III. 

Table  12. — Actual  etrength  ofetatume  and  euhstatums,  dxvieion  of  police  and  prieone,  on 

June  SO,  1914. 


Station. 

Substation. 

Strength, 

Headquarters 

> 

10 

Deteotiye  force 

4 

Anoon 

44 

Naos  Island ........... 

1 

Babanas .,...  .x 

1 

CorosaL 

4 

P«dr^  UlgnAl 

18 

Empire 

20 

Culebra 

9 

Frljoles 

1 

Gamboft. . . 

1 

Cristobal 

50 

Monte  Lirlo 

1 

Oatnn 

16 

Colon  Hospital  . 

1 

Pwlte«tfery..    

21 

Total 

302 
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TabIiB  13. — AehuU  Btrtngth  of  dwmon  of  police  and  priioni  on  June  SOt  1904  1914, 


OlllcUtilteu 

1004 

1M6 

1006 

1007 

1006 

1000 

1010 

1011 

1012 

1013 

1014 

rfiWAfptrihA. , 

1 

1 

I 

1 
1 

1 
1 

1 
1 

1 
1 

1 

AttlstaiiichiafofpolJoe. 

rhMolflrk  ..  ,  .' 

1 

1 

1 

P^^ior dflrir. . .....X.  .... 

1 
4 

1 

4 

1 
4 

1 
4 

1 

Clerks 

4 

8 

1 

5 

5 

Copyist 

InffpATtors 

2 

2 

2 

1 

1 

First  IhratniMit 

1 

1 

1 

1 
1 

• 

T<ieut«iaots 

4 

4 

4 

3 

3 

Ftrst-daas  sergMiits 

4 
4 

3 
16 
08 

15 

23 

165 

13 
50 
00 

SfVgMIltS. .    .  ~. 

10 

18 

108 

03 

11 

18 

117 

06 

1 
1 

8 

20 

112 

111 

8 

20 

114 

115 

8 

10 

114 

107 

8 

15 

111 

80 

7 

15 

00 

Po1lc4>n4!n  '                    ,  . 

76 

68 

1 

^fiSSBD^fll .  •  •.•.•.•.••...•■••••••. 

1 

Total 

86 

132 

230 

184 

242 

253 

264 

220 

261 

234 

202 

Tablx  14. — Number  ofarreetSt  hyfieeal  ytare^  made  in  the  Canal  Zone  eince  organizaiion 

of  division  of  police  and  prieone. 


Period. 

Anests. 

Period. 

Arrests. 

June  2. 1004,  to  Jtine30, 1006 

2,130 
3,748 
5,831 
6,075 
6,275 
6,047 

July  1.1010.  to  June  30. 1011 

5,050 

July  1. 1005.  to  June  30. 1006 

July  1. 1011.  to  June  30. 1012 

7,055 
6,827 

Jaly  1. 1006.  to  June  30. 1007 

July  1. 1012,  to  June  30, 1013 

July  1. 1007.  to  June  30. 1006 

July  1. 1013.  to  June  30. 1014 

4,011 

Jtilv  1    IflOS  to  Jnn«  30.  1000 

Total 

JolTl.  1000.  to  June  30.  UM 

55,758 

Table  15. — Number   of  arrettSf    by  months,    made 

June  SO,  1914. 


during    the  fiscal    year  ended 


1013. 


July 

Aocost.... 
September 
October... 
Noveinber. 


501 
484 


385 
317 
427 


1014. 


January.. 
February. 


809     March 


April. 

May. 

June. 


Total. 


Anests  with  warrant 

Arrests  without  warrant. 


422 

432 
890 
301 
300 
304 


4,011 


1,187 
3,724 


Table  16. — Statement  of  convictions  of  persons  arrested  dunng  the  fiscal  year  ended 

June  SO,  1914.    ' 


ms. 

July... 

Angost 
Septam 
October 
Novembv. 


Total 
arrested. 


501 
484 


317 
437 


Convlo- 
tions. 


887  I'  January.. 
887  ,  February. 
822  '  ICareh.... 
300  ',  April 


1014. 


238 
348 


Jane. 


Total. 


Total 

Convio- 

arrested. 

tinns. 

422 

338 

432 

353 

380 

310 

801 

314 

380 

301 

304 

320 

4,011 


3,027 


430 
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Tablb  17. — Charge$  iigamat  perm)im  anetud  during  tkeJUaU  year  €tidti  June  SO^  191  A. 


Ahaaltw 

Adnltarj 

Aldliic  <ad  abttttac  •§- 

AlftshtlDf  fipom  moTlof 
timln 

Allowiiif  nnirnitthwl  dof 
to  run  at  laift 

AlMOlt 

AifMiU  and  tNit 

Ajfiolt     with 


r; 


to 


It  wHh  lnt«it 
oominlt  np0.  ••....,... 

A  ttMDpt  to  oonunlt  crlmo 
•olnstnatun 

Atitmpt  to  ooDunf  t  grand 
\uttKLy  •••• 

AttMnpttokOI 

AttMDpt  to  dafruid 

Attempted  tmrglanr 

Attempted  TioistloD  of 

Battery , 

Bigamy , 

Boardmg  moving  tiBfai. . , 
Bringing  itolen  property 

Into  the  Ganal  Zone.... 

Burglary 

Carrying  ooooialed  weap* 

one 

Gauelng  tolae  afreet. 

CItU  order  of  amet 

ConiplfBoy 

Contempt  oC  court , 

Crime  agalnat  nature ... . 

Cruelty  to  animala 

Deeertkn  Ihmi   United 

BtateeArmy 

Deeartion  Ihxn  United 

StateaNary 

Detained  ibr  deportatioo. 

Detained  as  witness 

Disorderly  oonduot 

Disturbing  the  peac 

Embesslement 

Bsoaping  from  custody. . . 
Esoablng  from  military 

authorities 

Exhibiting  dsadly  weap- 

Eztraditkn 

False  personation 

FelonliDus  assault 

Fighting 

Forgery 

Fraud 

Fugitive  from  Justice 

Gambling 

Grand  larceny 

Having  fireanns  without 
permit 

Hunting  with  trap 

Indecent  exposure 

Insanity.. 

Interfering  with  an  oiB- 
ocr 

Intoxication 

btoxication  and  disor^ 
derly  conduct 

Killing  birds 

Lewd  and  lascivious  co- 
habitation  

Libel 

Loiterhig 

Malicioos  mischief 

Malicious  prosecution. . . . 

Manslaughter 

Miyhem 


3 

7 

1 

136 

1 

17 
M6 

S7 

1 

1 

1 

3 

19 

1 


4 

133 

1 

113 

6 
34 

M 

3 
38 

6 
30 

1 
3Q 

11 

1 

8 

4 

oqO 

330 

37 

4 


1 

6 

It 

1 

128 

31 

10 

1 

76 
148 

10 
5 

17 
0 

3 
101 

308 
1 

34 

3 

417 
67 


1 

7 


ToCaL 


138 

67 

6 


6 
1 


8 


3 

6 


33 


13 
5 
3 
3 


3 

14 

1 

136 

1 

18 
418 


ObtataiBg  food  by  ftJse 

jMetsnsss  ....••. 

ODtainIng  property  by 


#•••••••» 


1 

3 

19 

1 


4 

138 

2 

114 

5 

37 

68 

3 
38 

6 
23 

1 
43 

11 

1 
8 

4 

604 

307 

48 

4 

3 

1 

6 

11 

1 

134 

22 

19 

1 

76 

153 

10 

6 

17 

13 

3 
104 

314 
1 

47 

3 

430 

62 
2 
6 
1 


Obeosie  and  indecent 
langiia0S 

Obtaining  money  by  fate 
pretenses.  •••... 

Peddling  without  a  U- 


Piaetidng  phaimacy 
without  a  liosnse 

Pnetldng  medicine 
without  a  Uoenae 

Petty  larosny 

Paasmg  counterfeit  mon- 

^«y 

PeiJuTy 

Piacticing  surgery  with- 
out a  license 

Prostitution 

Receiving  stolen  property 

Resisting  an  oflUcer 

Returning  to  Canal  Zone 
after  being  deported 
therefhnn.- 

Riding  on  roof  of  train. . . 

Robbery 

Seduction 

Btnolinf  from  United 

Btates  Army 

Stragding  from  United 

Btates  Martaie  Corpe. .. . 
Btraggllrig  from  United 

BtalesNavy 

Threatening  to  kUl 


^ST. 


ling  on  railroad 


Trespassing  on  waterahed. 

Unauthorized  riding  on 
labor  trains 

UnlawAilly  possessing 
game  birds 

Vagrancy 

Vimattaig  automobile  reg- 
ulations  

Violating  bicycle  regula- 
tions  

Violating  building  rsgu- 
lations 

Violating  dianfleur's  or- 
dinance  

Violating  coach  tariff  reg- 
ulations  

Violating  impounding  or- 
dinance  

Violating  license  regtUa- 
tions 

Violating  liguor  regula- 
tions  

Violating  tottory  laws . . . . 

Violating  ordinance  for 
the  licensing  and  regu- 
lation of  motor  vehicles. 

Violating  sanitary  regu- 
lations  

Violating  tax  regulations. 

Violating  iK*ater  regula- 
tions  V...... 

Violating  immigration 
reguhttions 

Violating  navigation  reg- 
ulations  


Total. 


3 
6 

10 

6 

1 

1 

1 
340 

2 
2 


115 
3 
2 
1 

10 

0 

3 

1 

30 

51 
12 

22 

1 
311 

10 

6 

11 

15 

38 

67 

13 

44 

10 

30 

106 
1 

1 

3 

13 


4,563 


13 


1 
3 


ToCaL 


11 


8 


50 


458 


20 

3 

6 

15 

6 

I 

1 

1 
353 

2 
2 

1 
1 
3 
3 

7 


115 
3 

3 
1 

10 

9 

3 

1 

21 

51 
12 

23 

1 


19 

6 

11 

15 

38 

58 

13 

52 
10 

30 

346 
1 

1 

S 
13 


6,  on 
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Table  IS.— NationalUy  of  penoru  arrested  during  the  fiscal  year.^  en4fd  June  SO,  1914* 


Nationality. 


Argentine  Republic 

Austria 

Chile 

China 

Colombia 

Costa  Rica 

Cuba 

Denmark 

Danish  West  Indies. 

Saba  Island 

St.  Thomas 

Ecuador 

E^pt 

France 

French  Ouiana 

French  West  Indips. 

Guadeloupe 

Ifartlnlone 

St.  Martins 

Germany 

Great  Britain- 
Australia 

British  Guiana 

British  South  Africa. 

British  West  Africa. 

Canada 

Ceylon. 


Number. 


Emdand 

India.. 

Ireland 

Scotland 

Wales 

British  West  Indies. 

Antigua 

Barbados 

Bermuda 

Cayman  Brao 

Dominica 

Fortune  Island 

Grenada 

Inasna 


2 
4 

21 
40 
105 
16 
15 
2 


1 
4 

21 
2 

20 
3 


54 

1,279 
8 
1 

14 

47 

84 

4 


Nationality. 


64  I 
191 
2 
23 

1 
58 

1 

2 

2 

2 
29 
52 

4 

7 

1 


Great  Britain— Continued. 

Jamaica 

Long  Island 

Moutserrat 

Nevis  Island 

New  Providenoe 

St.  Christopher 

St.  Kitts 

St.  Lucia 

St.  Vincent 

Trhildad 

Turks  Island 

Greece 

Guatemala 

Haiti 

Holland 

Dutch  Guiana 

Honduras 

Italy 

Japan 

Mexico 

Nicaragua 

Norway 

Panama 

Peru 

Portugal 

Roumania 

Russia 

Finland 

Salvador 

Spain 

Sweden 

Turkey 

Syria 

United  Stotes 

Hawaii 

Porto  Rico 

Veneniela.. 

Total 


Number. 


1,018 

2 

24 

3 

48 

4 

20 

98 

50 

84 

5 

50 

3 

16 

5 

2 

7 

66 

8 

36 

17 

13 

356 

79 

5 

1 

1 

3 

4 

228 

9 

3 

9 

341 

1 

1 

7 


4,911 


Table  19,— Arrests,  by  stations,  during  thefiMal  year  ended  June  SO,  1914. 


Station. 

1913 

1914 

Total 

July. 

Aug. 

Sept 

Oct. 

Nav. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

M^y. 

June. 

AnooD. 

53 

40 

3 

60 

40 

6 

53 

62 

48 

49 

2 

61 

1 
20 

60 

1 

56 

1 
51 

43 

60 

46 

38 

2 
83 

5 
18 

00 

■"78* 
3 
24 

589 

Naos  Island 

13 

Balboa 

Las  Sabanas 

47 

43 

40 

74 
"46* 

73 

6 

18 

75 
'**26* 

742 
16 

26 
18 
66 

23 
26 
31 

16 

3 

31 

17 

16 

294 

Mjrailores 

47 

Pedro  Miguel.... 
Paraiffo 

13 

15 

30 

20 

46 

31 

13 
3 
47 
26 
31 

21 

4 
27 

19 

7 

33 

336 
14 

Kiimirs. ............. 

82 
6 

41 
2 

16 

10 

102 

12 

40 

8 

11 

08 
10 
44 

8 
0 

72 

13 

30 

6 

4 

64 
6 

29 
3 

1 

65 

20 

26 

3 

1 

59 
14 
22 

44 

18 
31 

63 
26 

22 

716 

Faraiso 

147 

Culebra 

Las  Canradas^ . .  i 

43 

31 

390 
29 

BasObiqw 

Ctorgona 

38 

10 

Qunboa 

1 

1 

1 
89 

2 
35 
10 

1 
10 

1 

1 

93 

2 

20 

11 

"66' 
5 
23 
5 

1 

3 

81 

3d 

9 

4 

Frliolas 

1 
60 

1 
64 

4 
2 

4 

"79* 
2 
35 
11 

1 

1 
96 

2 
33 

7 

7 

Crtatobal 

64 

62 

42 

50 

6 

1 
1 

72 
3 

48 

13 
3 

10 

844 

Monte  Lirio 

17 

Gatnn 

62 
9 
6 

7 

56 

13 

1 

6 

56 
9 

479 

Mount  Hope. 

Toro  Poinf 

100 
13 

Porto  Bello. . 

8 

2 

4 

61 

ToCal 

601 

484 

399 

386 

317 

427 

422 

432 

390 

391 

369 

394 

4,911 

482 
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Table  20. — Occup^tiwm  ofperwnM  anrested  during  the  fiscal  year  ended  June  SO,  1914> 


A     »■ 


Oocopation. 


Agents 

Attoni03rs. 

Bakers 

Barbers 

Bartender. 

Blaoksxnlttas 

Blacksmith's  helpers. 

Boatman 

Boilermakers 

Boilermaker's  helpers 

Bootblacks 

Brakemen. 

Bricklayers 

Butchers 

Bntler 

Car  inspectors 

Carpenters 

Cable  splicer 

Car  repairer 

Chainmen. 

Chauffeurs 

Checkers 

Ci|;armaker 

Civil  engineers 

Clerks 

Coachmen 

Collectors 

Concrete  finishers 

Conductors 

Contractors 

Cooks 

Cranemen 

Dishwashers 

Domestics 

Draftsman 

Dredgemen 

Dressmakers 

Drillmen 

Electricians 

Engineers 

Farmers 

Firemen 

Fishermen 

Flagmen 

Foremen 

Gardeners. 

Goldsmith. 

Hatter 

Hostlers 

Inspectors 

Ironworkers. 

Janitors 

Jewelers 

Junk  dealer 

Laborers 

I^aundresses 

Laundrymen 

Linemen 

Liverymen. 

Hadiinists 


Number. 


9 
3 

36 
6 
1 

31 
6 
1 

23 
3 
2 

77 
2 

14 
1 
2 

137 
1 
1 
2 

44 
7 
1 
3 

73 

73 
3 
2 
7 
2 

25 
4 
2 
389 
1 
4 
6 
7 
9 

18 
162 

G5 
6 
6 

95 
3 
1 
1 
7 
2 

19 

26 

2 

1 

2.344 

33 
3 
3 
2 

86 


Occupation. 


Machinists'  helpers. . , 

Manager 

Marines 

Masons 

Merchants 

Messman 

Messengers 

Midwives 

Miner 

Molder 

Musicians 

Newsboys , 

No  occupation 

Oilers 

Painters 

Pantrymen 

Peddlers 

Photographers 

Physicians 

Pipefitters 

Pitmen 

Plasterers 

Plumbers 

Policemen 

Porters 

Powderman 

Printers 

Quartermaster 

Real  estate  operators. 
Restaurant  keepers. . . 

Riggers 

Riveters 

Saddler 

Sailors 

Salesmen 

Saloon  keeper 

Ship's  ofiRcers 

Shipwright 

Shoemakers 

Soldiers 

Stevedores.' 

Stewards. 

Storekeepers 

Student 

Superintendents 

Switch  tenders 

Tailors 

Teamsters 

Telegraph  operators. . 
Telephone  operators. . 

Time  inspector 

Timekeepers 

Towerman 

Waiters 

Watchmen 

Water  boys 

Winchmen 

Woodworker 


Number. 


Total. 


14 

1 

9 

32 

84 

1 

26 

3 

1 

1 

3 

8 

301 

7 

32 

2 

37 

2 

3 

15 

3 

2 

4 

4 

2 

1 

2 

1 

11 

5 

6 

5 

1 

111 

8 

1 

10 

1 

22 

46 

3 

8 

7 

1 

3 

41 

33 

46 

5 

8 

1 

6 

1 

26 

14 

28 

4 

1 


4.911 


Table  21. — Crimes  committed  by  prisoners  confined  in  the  penitentiary  June  50 ^  1914' 


Crimes. 


Assault  with  deadly  weapon. . 
Assault  with  intent  to  murder 

Attempt  to  defraud 

Burglary 

Burglary  (first  degree) 

Burglary  (second  degree) 

Conspiracy 

Conspiracy  to  defraud 

Grimes  against  nature 

Embexslement 

Escaping  from  nenitentiary. . . 

FaJae  parsomatMin 

Forgery 


Number. 


6 
1 
1 
4 
4 
6 
1 
1 
2 
1 
4 
1 
9 


Crimes. 


Grand  larceny 

Incest 

Manslaughter 

Murder  (first  degree) 

Murder  (second  degree) 

Obtaining  money  by  false  pretenses 

Perj  ury 

Rape 

Returning  to  Canal  Zone  after  being  de- 
ported thefefrom 

Total 


Number. 


32 
2 
1 
2 
4 
2 
1 
3 


91 


•■■•^F^ 
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Tablb  22. — Occupations  of  priioners  confirud  in  penitentiary  June  30,  1914- 

Occopatlon. 

Number. 

Oocapation. 

Number. 

Baker 

1 
1 
2 
6 
1 
1 
1 
1 
1 
4 
2 
2 
31 
1 
2 

Merchant 

1 

Barber 

Musician. 

1 

Brak^men 

No  ooouDatlon 

1 

Carpenters 

Pafaiters 

2 

f4wnkT 

1 

Clerk 

Powdermen 

2 

Riveter 

1 

Cook 

Sailors 

5 

Prlllman 

Tailor 

1 

Farmers 

T«a»nsterT„... 

1 

Fishmnen 

Timekeeper...         ........    .  ^ 

1 

Foremen 

Waterboy 

1 

Lfihonirs. . ,  - , 

W^nchman 

1 

MtiiiAn- 

Total 

Mason's  helpers 

75 

Table  23. — Nationality  of  persons  confined  in  the  penitentiary  June  SO,  1914. 


Nationality. 


Colombia 

Ecuador 

France: 

French  West  Indies— 

Guadeloupe 

Martinique 

Germany 

Great  Britain: 

India 

British  West  Indies- 
Barbados 

Grenada 

Jamaica 


Number. 


6 
1 


1 
5 
2 

1 

19 

2 

14 


Nationality. 


Great  Britain— Continued. 

British  West  Indies— Continued 

Bt.  Kitts 

Bt.  Vincent 

Trinidad 

Italy 

Nicaragua 

Panama 

Peru 

Spain 

United  States 

Total 


Number. 


1 
1 
2 
3 
1 
9 
3 
2 
3 


76 


Table  24. — Ages  of  prisoners  confined  in  penitentiary  June  30, 1914. 


Age. 


10  to  15  years. 
15  to  20  years. 
20  to  30  years. 
30  to  40  years. 
40  to  50  years. 
50  to  00  years. 
60  to  70  yi 


Total. 


Black. 


1 

2 

42 

16 

4 


66 


White. 


1 
4 
1 


White, 
Ameri- 
can. 


2 


Total 


1 
3 
46 
19 
4 
1 
1 


75 


Age  of  yomigest  prisoner years..  14 

Age  of  oldest  prisoner do —  66 

Aole  to  read  and  write do —  48 

Unable  to  read  or  write do —  27 

Table  25. — Causes  of  deaths  investigated  by  the  coroner  during  the  fiscal  year  ended  June 

30, 1914. 


Cause  of  death. 


Aentapetltonltis 

Aaphyidatioo 

f  >l4eaae  of  heart,  organic. . 

Prownlng 

Drowning,  aectdental 

ElectrocnUon,  aoddentaL 

Oangraoeoflag 

Hamotrbaga 

Hamorrhaga  of  brain 

Homidda 

Natural 


Number. 


1 
1 
1 
1 

50 
6 
1 
1 
1 
1 
2 


Cause  of  death. 


Perforation  of  smaU  intestine. 

Poisoning,  morphine 

Railroad  accidents 

Rupture  of  spleen 

Shooting,  accidantaL 

Suicide 

Traomatiam,  accidental 

Tranmatiam,  fracture  of  skull 
Unknown 

Total 


Number. 


1 

1 

45 

1 
1 
5 
43 
3 
2 


167 


63389''— 14 ^28 


434 
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Table  26. — Nationality  o/persaru  whose  deaths  were  investigated  by  the  coroner  during 

the  ^fiscal  year  ended  June  30 ^  1924. 


NatlooaUty. 

Number. 

NationaUty. 

Number. 

Chile 

3 
5 
1 
2 

1 
12 

1 
2 

2 

28 
1 
1 

41 
1 
2 
2 
6 
3 

Greece 

2 

CiolombUL 

Haiti 

2 

Caba 

Holland: 

Datch  West  Indies— 

Saba  Island 

Kpnador. .       x..  .       .  ..x 

France: 

French  West  Indies— 

Italy 

Otudaloape 

Nicaragua 

IftM^niqQ'^ 

Panama. 

Great  Britain: 

Kasnla:  Finland 

Salvador 

Britinh  Q^ilana 

Bpain 

Britiah  Weat  Indies- 

Sweden 

Antigua.  

Turkey:  Armenia 

BarlJMlos  . 

United  States. 

17 

Fortune  Inland 

Unsown- 

5 

Grenada. 

Tntai 

Jamaica. 

167 

llontserrat 

fit  Lnda 

St.  Ylncent 

Trinidad 

Table  27. — Statement  of  accidents  involving  personal  injury  investigated  during  the  fiscal 

year  ended  June  SO,  1914. 


Nationality. 


Chile 

Colombia 

Cuba. 

Denmark: 

Danish  West  Indies— St.  Thomas 

Ecuador 

France 

French  West  Indies: 

Guadeloupe 

Martinique 

Great  Britain: 

Enfland 

Ireland 

British  Guiana. 

British  West  Indies: 

Antlnia. 

Barbados 

Fortune  Island 

Grenada 

Jamaica. 

Montserrat 

Nevis 

New  Providence 

8t.Kltts 

St.  Lucia 


Number. 


3 
8 
1 

1 
2 
1 

3 
21 

1 
1 
2 

6 
06 
5 
9 
116 
8 
3 
1 
I 
8 


Nationality. 


Great  Britain— Continued. 

British  West  Indies— Continued. 

St.  Vincent 

Trinidad 

Turks  Island 

Greece 

Haiti 

Holland: 

Dutch  West  Indies— Saba  Island 

Italy 

Mexico 

Norway 

Panama. 

Peru 

Portugal 

Russia— Finland 

Spain 

Sweden 

Turkey— Armen  la 

United  States 

Porto  Rico 

Unknown 

Venesuela. 

Total 


Number. 


s 

9 
1 
3 
3 

1 

10 
1 
1 

24 
2 
1 
1 

24 
1 
1 

60 
2 
3 
1 


450 


Of  the  above  cases,  307  were  Isthmian  Canal  Commission  and  Panama  Canal  employees,  51  Panama  Rail- 
road Co.  employees,  21  McClintio-Marshall  Construction  Co.  employees,  4  American  Bridge  Co.  employees, 
and  67  nonemployees. 
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Appendix  IV — Division  of  Schools. 
Tabls  28. — Net  monthly  enrollment  and  average  daily  attendance. 


1913. 

October , 

Norember , 

Deoflmbcr , 

1914. 

January 

Febmwy 

March 

Aprfl. 

May 

June 


White  schoob. 


Monthly 
eorott- 
meat. 


1,100 
1,136 
1,147 


1,194 
1,211 
1,237 
1,259 
1,286 
1,270 


ATorage 
dally  at- 


tan 


iiyat- 
aance. 


986.7 
969.1 
070.6 


961.6 
966.9 
956.3 
891.1 
836.3 
789.6 


Colored  sohoob. 


Monthly 
enroll- 
ment 


1,058 
1,137 
1,161 


1,300 
1,361 
1,421 
1,466 
1,484 
1,482 


Average 
daily  at- 


tend 


uyat- 
danoe. 


766.3 
696.6 
746.1 


748.8 
722.1 
710.7 
653.6 
667.2 
631.6 


Table  29. — Total  enroUmient/or  the  year^  by  ithooU, 


White  schools: 

Anconhigh 66 

Empire  high  1 28 

OatimhJghT. 36 

Grades— 

AncoD 896 

Corocal 189 

Pedro  Miguel 132 

Paiaiso 46 

Culebra 61 

Empire 267 

LasCascadas 86 

Oatun 150 

Cristobal 816 

Porto  BeUo* 11 


Colored  schools: 

AnooQ 844 

Paraiso 118 

Cncaracha* 40 

Culebra 178 

Empire 251 

Mandingo« 66 

Oatun 147 

Mount  Hope 36 

Cristobal 418 

Marajal* 18 

Total  (gross) 1,616 

Total  gross  enndlment,  all  schools 8, 361 


Total  (groas) 1,736 

t  Empire  High  School  closed  Feb. »,  1914,  and  pupils  transferred  to  Anoon. 

>  Porto  Bello  school  closed  Apr.  24, 1914.  and  pupils  transferred  to  Cristobal  and  Oatun. 

*  Cucaracha  colored  school  dosed  May  29, 1914. 
«  Mandingo  colored  school  closed  Deo.  19, 1913. 

•  Manual  colond  school  dosed  Feb.  6, 1914. 


Table  30. — Net  enrollment  by  grades. 


White. 

Cdored. 

Total. 

Oradel 

2S0 

196 

161 

167 

131 

130 

96 

62 

31 

606 
868 

297 

177 

76 

67 

12 

766 

Grade  11 

664 

Grade  III 

468 

Grade  IV 

344 

Grade  V 

207 

Grade  VI 

187 

Grade  VTT 

108 

Grade  VIIT 

62 

Grade  IX 

31 

Grade  X 

28 

8 
9 

1 

28 

Grade  XI 

-- 

8 

Grade  XII 

9 

Rnadal  (hirh  school) r .  r 

1 

Total 

1,270           1.492 

2,763 
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Table  31. — NumJ>er  of  teachers  employed. 


White 
BOhools. 

Colored 
schools. 

Total. 

1018. 
October 

45 

46 
46 

45 
45 
45 
44 
43 
43 

as 
as 
as 

34 
24 
24 
24 
34 
23 

70 

Novnnbflr. x ^,.,^.^.^ ^,-^,-^.^ 

71 

pMttnbflT 

71 

1914. 
JanaaiT .....t .,,,^,,,^,.,,^,-^^^-,^^,,^,^,^^,,., 

60 

FObrUarr.  .........  ,..r.r,  ^^^  .r^---  ■,.  -  r.-,r-,r ,.,-^r, ,T 

00 

Hatch.'. 

60 

April 

68 

May 

67 

June ,,,.,^^--^-^- ^^-^ - ,T 

66 

Appendix  V.- 


-BusiNESS  Transacted  in  the  Courts  of  the  Canal  Zone  Durikg 
THE  Fiscal  Year  Ended  June  30,  1914. 

Table  32. — Supreme  court. 


Pending  July  1,1913. 
Filed  daring  year. . . 

Affirmed 

Reversed 

Withdrawn 


Criminal 

Civil 

cases. 

cases. 

1 

. 

2 

20 

2 

12 

1 

8 

Dismissed 

Reinstated 

Habeas  oorpns  proceeding. 
Pending  June  30, 1914 


Criminal 
cases. 


Civil 
cases. 


4 

1 
1 


Number  of  sessions  of  court : 24 

Collections: 

Civilcasei $168.00 

Miscellaneous 10.  OS 

Table  33. — Firet  circuit  court. 

« 

CRIMINAL  CASES. 


Months. 


Cases  pending  July  1 . 
July 


1913. 


August 

September. 
October... 
November. 
December. 


January.. 
February. 

March 

April 


Total. 


1914. 


Cases 
filed. 


1 

27 
25 
23 
13 
19 
31 


10 

26 

16 

8 


188 


Con- 
victed. 


17 
18 
17 
12 
11 
17 


12 

19 
15 


138 


Ac- 
quitted. 


2 
10 
5 
2 
2 
2 


1 
3 
4 


Dis- 
missed. 


81 


2 
1 
1 
2 
1 


9 


Total  col- 
lections 
(fines). 


11.00 
32.00 
15.00 
15.00 


20.00 


35.00 
49.00 


167.00 


Forfeitures 

Cases  pending  May  1, 1914. 


CIVIL  CASES. 


Cases  pending  July  1, 1913 

Cases  filed 

Cases  settled c 

Cases  pending  May  1, 1914 

Costs 

Proceeds  from  marriage  licenses,  recording  fees,  notarial  fees,  and  miscellaneous  fees. 


1300.00 
10 


139 

M27 

1430 

127 

$397.50 

$89a84 


Including  probate  cases. 


/ 
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Tablb  ^,— Second  dnuU  court, 

CBDONALOABXa 


Montla. 


fikd. 


Con- 
victed. 


Ao. 
qnltttd. 


Total  ool- 
leotknis 


Cases  pwidfag  July  1 . 

jiiiy..vTrr7....:... 

August 

Saptember 

October 

November. 


ma. 


January.. 
Febniary. 
March.... 
April 


1914. 


2 
10 
10 
14 
15 
0 
8 


12 
0 
0 

10 


8 
0 
7 
7 
8 
6 


5 

7 

11 


2 
2 
0 
3 
8 
2 


1 
2 
1 


166.00 

86.00 

2 

6.00 
Ml  00 

11 

1 

3 

16.00 
26.00 

105.00 

Total. 


108 


06 


26 


300.00 


iFcrieiturei 


FoclBltures. 


$1,000.00 
10 


Cases  pending  Hay  1, 1914 

CIVIL  CASES. 

Cases  pending  July  1, 1913 i31 

Cases  filed »128 

Cassssettled U41 

Cases  pending  May  1, 1914 il8 

Costs 8610.10 

Prooeeds  from  mafriage  lioenses,  recording  fees,  notarial  fees,  and  miaceHaneons  fees 8089.26 


Table  35. — Third  circuit  covrt. 

CRIMINAL  CASES. 


Months. 


pending  July  1. 

July 

August 

flsptember... 

October 

November.  ....••.... 


1013. 


Jenuary.. 
Fobroary. 
Maieh.... 
April 


1914. 


Total. 


filed. 


1 
22 

6 
10 
15 

8 
10 


7 

13 

6 

0 


108 


Con- 
victed. 


10 
6 
0 
9 
7 
8 


3 

7 

4 


68 


Acquit- 
ted. 


2 
1 
2 
1 
6 
2 


2 

2 
1 


18 


Dis- 
missed. 


14 
13 


2 
2 


17 


Total  col- 
lections 
(fines). 


8iaoo 

77.50 
35a  00 


laoo 

86.00 


682.60 


1  Forfeiture. 


Foffsftures 

pending  May  1,1914.. 


CIVIL  CASES. 


July  1, 1913. 


83oaoo 


*40 
>58 


Caswsetttod »75 

Casee pending  May  1,1914 «« 

Costi 828a  00 

Proeeads from  marxtegelioaues,  recording  Usee,  notarial  feee,  and  miacellaneousfBes 81.041.13 


» litoindfaBg  probate  and  faisana 


•  Including  probata 
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Tabli  36.— -Diftriet  court,  dmtion  of  Balboa. 

CRIMINAL  CASES. 


Manths. 

CiBea 
filed. 

Con- 
▼lotsd. 

Aoquit- 
ted. 

Dia- 
mJflsed. 

For- 
feited. 

Total  001- 

toctiona 

(flnea). 

1914. 
Piwiii  ing  Kay  1 

20 

40 

8 

mS^V^"^^.:         ; 

30 
0 

7 
12 

1 
2 

1 

$105.00 

MV J   .....•...•••■■•.■.■.••■■...•••••■•.••. 

JniM 

Total 

68 

89 

19 

3 

1 

105.00 

Forfeitures 8500.00 

Cases  pending  June  30, 1914 6 


CIVIL  CASES. 


Cases  pending  May  1, 1914.. 
Cases  Died 


»46 

U18 

Cases  settled U15 

Cases  pending  June  30, 1914 »  48 

Costa 876.00 

Proceeds  from  marriage  licenses,  recording  lees,  notarial  fees,  and  miscellaneoufl  fees $166. 96 

Table  37. — District  court j  division  of  Cristobal. 

CRIMINAL  CASES. 


Months. 


Pending  May  1. 

May 

June ■ 


1914. 


Total. 


Cases 
filed. 


9 
6 
8 


23 


Con- 
▼Icted. 


6 
1 


Acquit- 
ted. 


3 
1 


Dis- 
missed. 


2 
2 


Total  col- 
lectioDS 
(flnea). 


834.00 

laoo 


34.00 


Cases  pending  June  30, 1914. 


CIVIL  CASES. 


Cases  pending  May  1, 1914.. 


Cases  settled 

Cases  pending  June  30, 1914 . 
Costs. 


8 


123 
115 
114 
124 
836w00 


Proceeds  from  marriage  lioenaes,  recording  fees,  notarial  fees,  and  misoeUaneous  fees $101. 75 

Table  ^.^District  court,  district  qfAneon, 

CRIMINAL  CASSa 


Months. 

Cases 

filed. 

Con- 
victed. 

Acquit- 
ted. 

Commit- 
ted to 
circuit 
court 

Dis- 
missed. 

Collections. 

Fines. 

Costs. 

Total. 

1913. 
Fmdinff  JuIy  1 

1 
195 
178 
150 
122 
05 
161 

181 
201 
177 

July • 

140 
130 
104 
07 
59 
138 

148 
156 
143 

16 
18 
8 
12 
15 
10 

14 
11 
23 

27 
28 
28 
0 
20 
25 

16 
20 
11 

3 
3 
9 
4 
3 
2 

8 

4 
4 

854a  50 
487.00 
517.00 
256.00 
163.00 
188.50 

453.00 
434.00 
346.50 

'*87.'66* 
2.50 

*"3.'66* 

3.00 
6.65 

854a  50 

August T..,..,r 

487.00 

September. 

534.50 

October 

258.50 

November 

163.00 

Deoomber. 

191.60 

1014. 
January 

45a  00 

44a  65 

Merflh...... 

34a  60 

Total 

1,461 

1,104 

137 

191 

30 

8,885.50 

22.65 

3,4oau 

1  Including  probate 
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PorMtans t26.00 

CIVIL  GASES. 

Cues  pmding  July  1, 1918 20 

Oases  iU«d _ , 66 

Cases  settled 86 

Cases  pending  Apr.  1,1914 1 

Costs $84.70 

liisoelfauieoas fa  36 

Tablb  39. — Distriet  covrt,  district  of  Envjpvrt, 
CRIMINAL  CASES. 


Months. 

Cases 
med. 

Con- 
victed. 

Acquit- 
ted. 

Commit- 
ted to 
circuit 
court. 

Dis- 
missed. 

Total  ool- 

leetions 

(fines). 

Pendtow  Jnl7  1.. 

1913. 

July.... 

161 
171 
138 
123 
101 
120 

104 

96 

104 

109 

140 

116 

93 

76 

99 

« 

68 
68 
73 

34 
19 
13 
12 
13 
16 

23 
11 
19 

14 
7 
10 
11 
10 
4 

13 
10 
11 

4 
1 
6 
2 
3 

6" 

1 

|6ia26 

August 

866.00 

Beptmiber...  x            ....... 

876. 00 

October 

606.60 

November 

386.60 

December. , 

642.75 

1914. 

63&60 

February 

334.00 

MfUTh 

207.00 

Total 

1,117 

841 

160 

90 

27 

4,962.00 

Forfpitiires. ...... 

M  forfeiture. 

..   iiaoo 

Cases  pending  Julv  1. 1913 

CIVIL  CASES. 

4 

Cases  filed... T 

326 

Ctees  settled..... 

329 

Costs. 

• 

..  f46a78 

Table  40. — District  ootirt,  distriet  of  Cristobal. 
CRIMINAL  CASES. 


Months. 

Cases 

filed. 

Con- 
victed. 

Acquit- 
ted. 

Commit- 
ted to 
circuit 
court. 

Dis- 
missed. 

Collections. 

Fines. 

Costs. 

Total. 

1913. 
PendiraF  July  1 

2 
124 
122 
110 
120 
96 
140 

136 
130 
100 

Jalv 

66 
86 
67 
76 
66 
92 

93 
86 

66 

31 
13 
24 
18 
17 
37 

23 
27 
24 

16 
7 
9 

13 
8 
6 

6 

13 

6 

13 
116 

no 

«16 
S6 
S4 

M3 
7 
6 

1399.00 
617.00 
397.00 
34a  00 
326.00 
601.00 

344.00 
368.00 
196.00 

*f78."66* 

8390.00 

August .T....^- 

617.00 

September 

397.00 

October 

34a  00 

November 

826.00 

December 

679.00 

1014. 
Jemiary 

344.00 

ft^ftVtUJ.,   . .....r.. 

368.00 

March..'. 

196.00 

T^tel 

1,078 

694 

214 

83 

88 

■ 

3,378.00 

78.00 

3,466.00 

>  8  settled  under  sections  369  and  360,  Code  of  Crimhiel  Piooedure  of  the  Canal  Zone. 
•  1  settled  under  seotioas  360  and  360,  Code  of  Crlminel  Prooedure  of  the  Cenal  Zone. 


Forfiltuni. 


CIVIL  CA8B8. 


Mndli«  July  1, 19U. 
OieetsectlMi!  II.'.'.**.'!.' '.'!.' 


138.00 


11 
lOS 
US 
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Tablb  41. — Magistrate  court ^  subdivision  of  Balboa. 

CRDCINAL  GASES. 


Montlis. 

Oases 
filed. 

Con- 
Tlcted. 

Acquit- 
ted. 

Commit- 
ted to 

district 
court. 

Dis- 
missed. 

Total  col- 
lections 

(fllM»). 

P^n'lliur  Apr.  t^ 

1914. 

April 

258 
225 
267 

206 
182 
239 

23 

18 
12 

19 

25 

8 

5 
3 
2 

1827.00 

May 

721.00 

June r 

992.00 

Total 

750 

629 

53 

52 

10 

2,54a  00 

Forfeitures $55.00 

Cases  pending  June  30, 1914 6 


CIVIL  CASES. 


Gases  pending  Apr.  1, 1914. 
Cases  filed. 


1 

56 

Cases  settled 48 

Cases  pending  June  30, 1914 9 

Goats $118.50 

Table  42. — Magistrate  court,  subdivision  of  CristobaL 

CRIMINAL  GASES. 


Months. 


Pending  Apr. 

Aprtt 

May 

June 


1914. 


Total. 


Cases 
filed. 


120 
122 
146 


388 


Con- 
victed. 


76 

86 

114 


276 


Acquit- 
ted. 


26 
24 
22 


72 


Commit- 
ted to 

district 
court. 


5 

8 
7 


20 


Dis- 
missed. 


9 
5 

4 


18 


Total  c  I- 
lectfcms 
(fines). 


$282.00 
368.00 
375.00 


1,005.00 


Forfeitures ISaOO 

Cases  pending  June  30, 1914 :....  2 

CIVIL  CASES. 

Cases  filed 26 

Cases  settled 25 

Cases  pending  June  30, 1914 1 

Oosts $7a20 

Appendix  VI. 

Ordinance  prohibiting  the  vassage  or  presence  of  floating  crafts  except  those  belonging  to 
the  United  States  or  ike  Panama  Raxhroad,  in  that  section  of  The  Panama  CaruU  known 
as  Culebra  Cut  between  Gamboa  and  Pedro  Miguel  Lock. 

By  authority  of  the  President  of  the  United  States,  as  expressed  in  Executive  order 
of  July  25, 1910,  the  following  rules  and  regulations  are  adopted  by  the  Isthmian  Canal 
Commission  for  the  purpose  of  facilitating  work  of  excavation  and  canal  construction, 
and  the  same  shall  have  the  force  and  effect  of  law  when  approved  by  the  Secretary  of 
War. 

Section  1.  Without  special  permission  in  writing,  signed  by  the  chairman  of  the 
lethmian  Canal  CommisBion,  no  owner,  master,  or  operator  of  any  floating  craft  of  any 
kind  or  character-whatsoever,  except  such  as  may  belong  to  or  be  chartered  by  the 
United  States  or  the  Panama  Railroad  Company,  shall  cause  or  permit  such  craft  to 
enter,  navigate,  or  be  present  within  that  portion  of  The  Panama  C^nal  known  as  the 
Culebra  Cut,  which  lies  between  Gamboa  and  Pedro  Miguel  Lock. 

Sec.  2.  For  the  better  enforcement  of  these  rules  and  regulations,  the  officers  and 
a^ients  of  the  United  States  and  the  assistant  engineers,  superintendents,  and  super- 
vuors  employed  under  them  by  the  authority  of  the  Isthmian  Canal  Commission,  snail 
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have  power  and  authority  to  arreet  and  take  into  custody,  with  or  without  process,  any 
person  or  persons  who  may  commit  any  of  the  acts  or  offenses  prohibited  by  section  1 
of  these  rules  and  res^ulations,  or  who  may  violate  any  of  the  provisions  of  the  same. 

Ssc.  3.  As  orderea  by  the  President  of  the  United  States,  anv  person  violating  the 
provisions  of  these  rules  and  regulations  shall  be  guilty  of  a  misaemeanor.  and  on  con- 
viction thereof  shall  be  punished  b^  a  fine  not  to  exceed  five  hundred  dollars  (1500) 
or  by  imprisonment  in  the  district  jail  for  not  more  than  six  months,  or  by  both  such 
fine  and  imprisonment,  in  the  discretion  of  the  court. 

Approved. 

LiNDLBY  M.  GaBRISON, 

Secretary  of  War, 
OCTOBBR  3, 1913. 

Ordinance  amending  section  8  of  Ordinance  No.  ii4,  **  Providing  for  the  liceneing  ofchauffeure 

for  automobUee.*' 

Be  it  enacted  bv  the  Isthmian  Canal  Commission,  that  section  8  of  the  ordinance 
adopted  by  the  Istnmian  Canal  Commission  at  its  160th  meeting,  held  on  April  15, 1911, 
and  approved  by  the  Secretary  of  War  on  April  26,  1911,  providing  for  the  licensing  of 
chauffeurs  for  automobiles,  be,  and  the  same  hereby  is,  amended  to  read  as  follows: 

"The  head  of  the  department  of  civil  administration  is  authorized  to  revoke  for  cause 
any  license  issued  unaer  the  authority  of  this  ordinance.'' 

Enacted  bv  the  Isthmian  Canal  Commission,  February  3, 1914, 
Approved  by  the  Secretary  of  War,  February  14, 1914. 


APPENDIX  I-l 

XEPOBT  OF  COST-KEEPDrO  ACCOmrTAFr,  OOST-KEEPnra 

BXTXSAV. 


Balboa  Heights,  September  IS,  1914- 

Sib:  I  have  the  honor  to  submit  the  following  report  for  this  office 
for  the  fiscal  year  1914: 

In  addition  to  the  duties  enumerated  in  the  last  annual  report,  the 
accounting  for  the  former  central  division  and  for  the  quartermaster's 
department  was  transferred  to  this  office  on  October  1,  1913,  and 
that  for  the  electrical  division  on  Jime  1,  1914.  Cost  accounts  were 
established  for  the  construction  of  the  permanent  buildings,  the 
Cristobal  coaling  plant,  and  the  gravel-reclaiming  plant  at  Gamboa. 
The  reduction  of  accounting  work,  due  to  the  completion  of  some  of 
the  canal  units,  has  been  more  than  offset  by  the  increase  in  the 
accounting  for  the  terminals,  the  permanent  town  sites,  the  perma- 
nent buildingB,  the  quartermasters  department,  and  the  electrical 
division.  At  the  close  of  the  fiscal  year  all  the  cost  accounting  for 
The  Panama  Canal  was  done  in  this  office,  with  the  exception  of  that 
for  the  mechanical  division,  civil  government,  and  health.  Consid- 
erable work  was  done  on  a  permanent  accounting  system  for  The 
Panama  Canal,  and  since  April,  when  the  eiroert  accountant  em- 
ployed for  that  purpose  returned  to  the  States,  the  writer  has  devoted 
most  of  his  time  to  this  work.  The  "methods  reconmiended  by  the 
expert  accountant  for  general  bookkeeping  and  for  the  shops  were 
revised  with  the  view  of  simplifying  them  and  of  reducing  clerical 
cost.  Accounting  methods  were  provided  for  the  electrical  division, 
the  division  of  municipal  engineermg,  the  division  of  canal  transpor- 
tation, and  the  accounts  for  the  commissary  were  revised  in  order  to 
show  operating  costs  as  weU  as  profits.  At  the  close  of  the  fiscal  jesr 
a  general  scheme  had  been  adopted  and  approved,  and  only  detailed 
accounts  relating  to  the  maintenance  ana  operation  of  the  canal 
remained  to  be  established.    This  is  being  done  as  necessity  develops. 

At  the  close  of  the  last  fiscal  year  the  monthly  pay  roll  of  tnis 
office  was  S2,937.50  and  the  pay  rolls  of  the  employees  transferred 
with  the  accounts  of  the  central  division  and  quartermaster's  depart- 
ment amounted  to  S975  per  month,  while  the  expenses  for  the  month 
of  June,  1914,  were  $3,597.77. 

KXHIBIT  A — STATEMENT  OF  OONSTEUdlON   BXPBNDITUBES  TO 

JUNE  30,  1914. 

TUb  exhibit  shows  the  total  amount  expended  to  June  30,  1914, 
for  the  actual  construction  of  the  canal  and  auxiliary  works,  segre- 
gated by  localities  and  by  units  of  work,  the  direct  cost  (inclumng 
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plant  and  equipment),  and  the  proportion  of  general  expanses 
chargeable  thereto.  The  total  cost  by  geographical  diyisions 
follows: 


DivisJonoost 

Q«nenl  expenses. 

TolaL 

Looatkm. 

Percent 
oftotaL 

Amount 

Peroent 
OftotaL 

Amount. 

Percent 
OftotaL 

Inchiding  Ofttnn  to  the 

86ft 

Gatnn  toPedro  uiaiA. '. 
IndudiDg  Pedro  Miguel 
to  the  sea 

|63,809,88L8S 
80,896,96L47 

66, 038, 66a  79 

4,413,717.41 

27.n 
41.67 

28.36 

2.27 

34, 189,36a  62 
8,300^686.72 

4,064,166.63 

309,438.62 

192,206.82 

24.44 
48.46 

23.83 

2L16 

L12 

187,999,211.96 
89,197,647.19 

69,122,817.36 

4,783,166.03 

192,20&83 

27.44 
42.21 

27.98 

KlsoBllaDeoas  items  of 

2.27 

Oenenl  expenses,  June, 

1914 ...T77.. 

.10 

Total 

194,169,2ia93 

loaoo 

17, 186, 86a  41 

loaoo 

2U,  295, 071. 34 

loaoo 

Included  under  ' 'Miscellaneous  items  of  construction"  are  such 
projects  as  the  aids  to  navigation,  the  power-transmission  s^tem, 
etc.,  which  can  not  be  charged  to  any  of  the  geo&;raphical  sections  of 
the  canal.  The  following  table  shows  by  perioois  the  percentage  of 
surcharge  over  construction  cost  which  has  resulted  from  appor- 
tioning the  general  expenses  to  the  work: 


Location. 

To  June 
30,1909. 

Fiscal  yeai 

- 

Total. 

1910 

1911 

1912 

1913 

1914 

Tnnludf^ir  OfttOTi  to  tlw  Sfla TT^T.T,,.... 

13.34 
12L30 
ia99 

&07 
9.64 
9.76 

6.74 

7.78 

7.76 

19.23 

6.70 
7.07 
6.07 
9.04 

&63 
6.49 
6.67 
3.70 

1L46 

13.24 

9.11 

&86 

7. 79 

Qatun  to  Pedro  MUni^ 

10.26 

Tpcludfncr  P^ro  Mume)  to  thci  flM, , . ^  ^  _ 

7.42 

IfisceUaneous  items  of  construction. . ....... 

as? 

^VWftEB.  •••••••«••••«•.••••••.••••••• 

12.27 

ao8 

7.36 

6.61 

6.24 

1L12 

&73 

The  total  construction  cost  to  the  end  of  the  fiscal  year  1914  for 
the  various  units  of  canal  work  (excluding  general  expenses)  was: 

Including  Gatun  to  the  sea: 
Prism  excavation — 

Dry 11,311,313.81 

Hydraulic 10,318.87 

Dredging 8,244,904.42 

Gatun  Spillway 3, 141, 270. 84 

Gatun  Dam 7,565,214.04 

Gatun  Locks 28, 454, 682. 80 

Gratun  permanent  power  house 632, 920. 69 

Gatun  Mindi  Levee 103, 824. 63 

Colon  Breakwater,  west 3,468,283.43 

Colon  Breakwater,  east 365, 417. 60 

Trinidad  River  Dam 35,976.23 

Terminal  facilities— Cristobal 475, 753. 97 

Total 53,809,881.33 

Gatun  to  Pedro  Mij^el: 
Prion  excavation — 

Dry 77,797,037.01 

HydrauUc 286,964.90 

Dredging 2,646,265.90 
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Gatnn  to  Pedro  Migael— Continued. 

Maaonry $11,467.28 

Clearing  canal  line  without  excavation 155, 226. 38 

Total 80, 896,  d61. 47 


InducUng  Pedro  Miguel  to  the  sea: 
Prism  excavation — 

Dry 3,161,148.59 

Hydraulic 1,078,529.11 

Dredging 10,112,660.08 

Pedro  Miguel  Dama 341, 627.  V2 

Pedro  Miguel  Locks 12,316,972.06 

Miraflores  East  Dam  and  Spillway 1, 012, 851. 11 

Minflores  West  Dam 905, 032. 29 

Minflores  Locks 17,785,898.48 

Mirafloros  permanent  power  house 208, 609. 96 

La  Boca  Locks  and  Dams  (abandoned) 565, 684. 33 

Naos  Island  Breakwater 782, 157. 11 

Rock  and  sand  producing  plants 32, 142. 13 

Terminal  fadlitiee.... :..  6,799,622.01 

Total 55,038,650.72 

Miscellaneous: 

Pennanent  town  sites 654,004.83 

Permanent  buildings 1,462,570.46 

Aids  to  navigation 545, 820. 08 

Power-transmission  system -. 1, 751, 322. 04 

Total 4,413,717.41 

Total  construction  expenses 194, 159, 210. 93 

In  last  year's  annual  report  there  was  published  under  Exhibit 
B  tables  giying  detailed  costs  by  months  of  dry  excavation,  masonry, 
and  filling.  Due  to  the  completion  of  most  of  these  projects  and  to 
credits  given  for  material  used  during  tjie  construction  period  and 
returned  to  storehouse  or  diverted  to  other  projects,  the  costs  by 
months  would  be  misleading  and  the  tables  are  omitted.  For  ihe 
total  quantities  produced,  the  expenditures  and  unit  costs  for  the 
year  are  shown  in  Exhibit  A. 

Dry  excavation. — ^Within  the  limits  of  the  former  Culebra  Division, 
there  were  excavated  3,122,702  cubic  yards  at  a  division  cost  of 
S0.5661  per  cubic  yard.  This  low  cost  is  due  to  large  quantities  of 
track  and  other  material  recovered  when  the  work  was  completed, 
the  value  of  which  was  credited  to  this  accoimt.  Dry  excavation 
was  completed  in  this  section  and  the  total  quantity  removed  since 
the  American  occupation  has  been  110,261,883  cubic  vards  at  a 
division  cost  of  $0.7066  per  cubic  yard.  In  the  section  from  Pedro 
Mi^el  to  the  sea,  there  were  excavated  306,700  cubic  yards  at  a 
division  cost  of  S0.5134  per  cubic  vard.  This  low  cost  is  also  due  to 
large  quantities  of  track  and  other  material  recovered  when  the 
work  was  completed,  the  value  of  which  was  credited  to  this  account. 
Dry  excavation  was  completed  and  the  total  quantity  removed  has 
been  4,819,969  cubic  yards  at  a  division  cost  of  $0.6755  per  cubic 
yard. 

In  the  basin  below  the  Miraflores  Spillway,  there  were  excavated 
during  this  fiscal  year  107,728  cubic  yards  at  a  division  cost  of 
$0.7085  per  cubic  yard,  and  in  the  channel  south  of  the  spillway, 
26|338  cubic  yards  at  a  aivision  cost  of  $0.6974  per  cubic  yard. 
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Masonry. — At  Gatun  Spillway  there  were  laid  during  this  fiscal 
year  7,047  cubic  yards  of  concrete,  of  which  6,275  cubic  yards  were 
plain  concrete,  at  a  division  cost  of  $7.8856  per  cubic  yard,  and  772 
cubic  yards  were  reinforced  concrete  at  a  division  cost  of  $17.1495 
per  cubic  yard.  The  masonry  work  is  completed  and  231,179  cubic 
yards  of  concrete  were  used  in  its  construction,  of  which  228,723 
cubic  yards  were  plain  concrete  at  a  division  cost  of  $7.4440  per 
cubic  yard,  and  2,456  cubic  yards  were  reinforced  concrete  at  a 
division  cost  of  $15.2567  per  cubic  yard,  an  average  division  cost  of 
$7.5273  per  cubic  yard  for  the  concrete  in  the  structure. 

At  Gatun  there  were  laid  during  the  fiscal  year  525  cubic  yards  of 
concrete  in  the  lock  structure,  of  which  398  cubic  yards  were  plain 
concrete  at  a  division  cost  of  $95.3944  per  cubic  yard,  and  127  cubic 
yards  were  reinforced  concrete  at  a  division  cost  of  $94.6605  per  cubic 
yard.  Included  in  this  cost  is  the  expense  of  finishing,  caulKing,  and 
chipping  to  grade  the  concrete  laid  in  previous  years,  so  that  the 
average  cost  does  not  represent  the  actual  cost  of  concrete  laid 
during  the  year.  The  masonry  work  is  completed  and  2,041,240 
cubic  yards  of  concrete  were  used  in  the  construction  of  these  locks, 
of  which  1,945,487  cubic  yards  were  plain  concrete,  at  a  division  cost 
of  $6.9252  per  cubic  yard,  and  95,753  cubic  yards  were  reinforced 
concrete  at  a  division  cost  of  $11.6282  per  cubic  yard,  an  average 
division  cost  of  $7.1447  per  cubic  yard  for  concrete  in  the  structure. 

In  addition  to  the  above,  there  were  laid  during  the  fiscal  year,  in 
connection  with  the  installation  of  the  lock  operating  machinery, 
9,785  cubic  yards  of  concrete  at  a  division  cost  of  $10.7015  per  cubic 
yard,  and  in  the  construction  of  the  control  house,  94  cubic  yards  of 
reinforced  concrete  at  a  division  cost  of  $81.2796  per  cubic  yard. 
This  building  is  completed,  662  cubic  yards  of  reimorced  concrete 
having  been  used  in  its  construction,  at  a  division  cost  of  $34.8448 
per  cubic  yard. 

At  Pedro  Miguel  there  were  laid  during  the  fiscal  year,  1,087  cubic 
yards  of  concrete  in  the  lock  structure,  of  which  1,069  cubic  yards 
were  plain  concrete  at  a  division  cost  of  $20.5579  per  cubic  yard,  and 
18  cubic  yards  were  reinforced  concrete,  at  a  division  cost  of  $128.7350 
per  cubic  yard.  Included  in  this  cost  is  the  expense  of  fini^ing, 
caulking,  and  chipping  to  grade  the  concrete  laid  in  previous  years,  so 
that  the  average  cost  does  not  represent  the  actual  cost  of  concrete 
laid  during  the  year.  The  masonry  work  is  completed  and  907,175 
cubic  yards  of  concrete  were  used  in  the  construction  of  these  locks, 
of  which  839,398  cubic  yards  were  plain  concrete  at  a  division  cost 
of  $5.2485  per  cubic  yard,  and  67,777  cubic  yards  were  reinforced 
concrete  at  a  division  cost  of  $8.8655  per  cubic  yard,  an  average 
division  cost  of  $5.5188  per  cubic  yard  for  the  concrete  in  the 
structure. 

In  addition  to  the  above,  there  were  laid  during  this  fiscal  year,  in 
connection  with  the  installation  of  the  lock  operating  machinery, 
10,961  cubic  yards  of  concrete  at  a  division  cost  of  $11.1332  per  cubic 
yard,  and  in  the  construction  of  the  control  house,  592  cubic  yards  at 
a  division  cost  of  $62.5423  per  cubic  yard.  This  building  is  com- 
pleted, 797  cubic  yards  of  reinforced  concrete  having  been  used  in  its 
construction  at  a  division  cost  of  $56.7082  per  cubic  yard. 

At  Miraflores  SpiUway  there  were  laid  during  the  fiscal  year, 
10,112  cubic  yards  of  concrete,  of  which  9,570  cubic  yards  were  plain 
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concrete,  at  a  division  cost  of  $8.3510  per  cubic  yard,  and  542  cubic 
yards  were  reinforced  concrete  at  a  oivision  cost  of  $11.8730  per 
cubic  yard.  The  masonry  work  is  completed  and  74,254  cuoic 
yards  of  concrete  were  used  in  the  construction  of  this  spillway,  of 
which  73,277  cubic  yards  were  plain  concrete,  at  a  division  cost  of 
$6.0946  j>er  cubic  yard,  and  977  cubic  yards  were  reinforced  concrete, 
at  a  division  cost  of  $15.3238  per  cubic  yard,  an  average  division  cost 
of  $6.2160  per  cubic  yard  for  the  concrete  in  the  structure. 

At  Miranores  there  were  laid  during  the  fiscal  year  2,844  cubic 
yards  of  concrete  in  the  locks  structure,  of  which  2,218  cubic  yards 
were  plain  concrete,  at  a  division  cost  of  $20.48  per  cubic  yard  and 
626  cubic  yards  were  reinforced  concrete  at  a  division  cost  of  $21.3088 
per  cubic  yard.  Included  in  the  cost  is  the  expense  of  finishiug, 
caulking,  and  chipping  to  grade  the  concrete  laid  in  previous  years,  so 
that  the  average  cost  does  not  represent  the  actual  cost  of  concrete 
laid  during  the  year.  The  masonry  work  is  completed  and  1,479,739 
cubic  ysTQs  of  concrete  were  used  m  the  construction  of  these  locks, 
of  which  1,408,484  cubic  yards  were  plain  concrete  at  a  division  cost 
of  $4.7596,  and  71,255  cubic  yards  were  reinforced  concrete  at  a 
division  cost  of  $10.8431,  an  average  division  cost  of  $5.0525  per  cubic 
yard  for  the  concrete  in  the  structure. 

In  addition  to  the  above,  there  were  laid  during  the  fiscal  year,  in 
connection  with  the  instaUation  of  the  lock  operating  machinery, 
18,241  cubic  yards  of  concrete  at  a  division  cost  of  $11.3685  per 
cubic  yard,  and  in  the  construction  of  the  control  house,  949  cubic 
yards,  at  a  division  cost  of  $57.2407  per  cubic  yard. 

DryfUing. — ^At  the  Gatun  spillway,  25,467  cubic  yards  of  back  fill 
were  placed  during  the  year,  at  a  division  cost  of  $0.5413  per  cubic 
yard,  completing  tne  back  fill  at  that  point.  A  total  of  50,183  cubic 
yards  have  been  placed  since  the  inception  of  the  work,  at  a  division 
cost  of  $0.4969  per  cubic  yard.  In  the  Gatun  Dam  314,160  cubic 
yards  of  dry  filling  were  placed  during  the  year,  at  a  division  cost  of 
$0.4033  per  cubic  yard.  In  the  construction  of  this  dam  12,229,104 
cubic  yards  of  dry  filling  were  placed,  at  a  division  cost  of  $0.3950  per 
cubic  yard,  and  10,728,965  cubic  yards  of  hydraulic  filling,  at  a  division 
cost  of  $0.2768  per  cubic  yard.  The  total  amount  of  material  enter- 
ing into  the  construction  of  the  dam  was,  therefore,  22,958,069  cubic 
yards.  At  the  Gatun  Locks  91,576  cubic  yards  of  back  fill  were 
placed  behind  the  side  walls  during  the  year,  at  a  division  cost  of 
$1.4304  per  cubic  yard.  This  cost  includes  surfacing  sections  pre- 
viously completed.  The  total  quantity  of  back  filling  placed  behind 
the  side  waDs  is  2,119,406  cubic  yards,  at  a  division  cost  of  $0.5007 
per  cubic  yard.  There  was  placed  during  this  year  in  the  Gatun 
Mindi  Levee  113,031  cubic  yards  of  dry  fill,  at  a  division  cost  of 
$0.3413  per  cubic  yard,  completing  the  work.  This  levee  contains 
290,189  cubic  yards  of  dry  fill,  at  a  division  cost  of  $0.3463  per  cubic 
yard,  and  20,398  cubic  yards  of  hydraulic  fill,  at  a  division  cost  of 
$0.1631  per  cubic  yard.  In  the  Pedro  Miguel  Dam  2,960  cubic  yards 
of  dry  fiin  were  placed,  at  a  division  cost  of  $1.1242.  This  work  was 
completed,  ana  since  its  inception  699,518  cubic  vards  have  been 
placed,  at  a  division  cost  of  $0.4500  per  cubic  yard.  At  the  Pedro 
Miguel  Locks  27,750  cubic  yards  of  back  fill  were  placed,  at  a  division 
cost  of  $1.1146  per  cubic  yard,  completing  the  work.  The  total 
amount  of  back  ml  placed  since  the  inception  of  the  work  aggregates 
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834,288  cubic  yards,  at  a  division  cost  of  $0.4131  per  cubic  yard.  In 
the  center  waU  5,619  cubic  yards  of  filling  were  placed,  at  a  division 
cost  of  SI. 61 39  per  cubic  yard,  completing  the  work,  m^ing  a  total 
since  the  inception  of  the  work  of  220,768  cubic  yards,  at  a  division 
cost  of  S0.4777  per  cubic  yard.  In  the  Miraflores  west  dam  98,424 
cubic  yards  of  dry  filling  were  placed^t  a  division  cost  of  $0.6431  per 
cubic  yard,  completing  the  work.  The  total  amount  of  diy  filling 
used  in  the  construction  of  this  dam  was  1,758,423  cubic  yards,  at  a 
division  cost  of  $0.4582  per  cubic  yard.  At  the  Miraflores  Locks 
360,198  cubic  yards  of  back  fill  were  placed  behind  the  side  walls,  at  a 
division  cost  of  $0.6021  per  cubic  vard,  completing  the  work.  Tlie 
total  amount  of  back  fill  placed  at  tnis  point  has  been  2,366,252  cubic 
yards,  at  a  division  cost  of  $0.3855  per  cubic  yard.  In  the  center  wall 
92,244  cubic  yards  of  filling  were  placed,  at  a  division  cost  of  $0.5273 
per  cubic  yard,  completing  the  work,  maldng  a  total  since  the  incep- 
tion of  the  work  of  249,457  cubic  yards,  at  a  division  cost  of  $0.5846 
per  cubic  yard. 

EXHIBIT  B — ^DETAILED   COST  FEB  UNIT  OF  WOBK. 
TABLB  NO.  1 — ^DREOOINO  BZCAYA'nON. 

The  quantities  dredged  in  the  canal  prism  by  classes  of  dredges 
in  the  various  sections  of  the  canal  and  the  division  cost  per  cubic 
yard  for  operation  and  repairs  was: 


Glass  of  drodgs. 

Miraflores 
entrance. 

Qatun  Lake. 

Culebra  Cut. 

Miraflores 
Lake. 

Pacific 
entrance. 

Quanti- 
ties. 

Unit 
cost. 

Quan- 
tities. 

Unit 
cost. 

Quanti> 
ties. 

Unit 
cost. 

Quan- 
tities. 

Unit 
cost. 

Quanti- 
ties. 

Unit 
cost 

Seagoing  suction 

5.  vard  diDDer 

2,343,013 
103,360 

10.0774 
.3747 

178,821 

10.0755 

• 

1,787,302 
96,360 

10.0444 

1,145,056 
334,001 
506,886 
649,083 
797,337 

10.1822 
.2703 
.2852 
.2501 
.1690 

.3857 

KVvard  diDDflr 

French  ladder 

140,061 

.2412 

607,077 
678,516 

.1783 

3-yard  ladder 

.1146 

Pipe-Une  suction 

1,118,694 

.0960 

382,348 

.1574 

159,817 

10.2024 

Total 

3,706,037 

.0901 

561,169 

.1313 

3,432,363 

.2134 

159,817 

.2024 

3,160,255 

.0955 

The  division  cost  for  disposing  of  the  material  excavated  by  the 
various  classes  of  dredges  was:  At  the  Atlantic  entrance,  ladder  and 
dipper  dredges,  $0.1604  per  cubic  yard;  pipe-line  dredges,  $0.0164 
per  cubic  yard.  In  Gatun  Lake,  pipe-line  dredges,  $0.0237  per  cubic 
yard.  In  Culebra  Cut,  ladder  and  dipper  dredges,  $0.1876  per  cubic 
yard:  pipe-line  dredges,  $0.1107  per  cuoic  yard.  In  Miraflores  Lake, 
pipe-line  dredges,  $0.0171  per  cubic  yard.  At  the  Pacific  entrance, 
ladder  and  dipper  dredges,  $0.2520  per  cubic  yard.  The  sea-goinff 
suction  dredges  carry  their  excavation  to  the  aumping  ground,  ana 
the  time  consumed  in  the  work  is  included  in  the  dredging  cost.  Of 
the  material  dredged,  3,863,099  cubic  yards  were  classified  as  rock, 
being  by  sections  of  the  canal  as  follows:  Atlantic  entrance,  153,959 
cubic  yards;  Culebra  Cut,  2,512,708  cubic  yards;  Pacific  entrance, 
1,186,432  cubic  yards.  Some  of  this  rock  was  dredged  without 
breaking,  but  based  on  the  total  rock  excavated,  the  division  cost  per 
cubic  yard  for  driUing,  blasting,  and  bieaking  was,  by  sections,  as 
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follows:  Culebra  Cut,  S0.0316;  Pacific  entrance,  $0.1374.  Other 
expenses,  such  as  the  operation  of  small  boats,  miscellaneous  equip- 
ment, arbitraries  for  plant,  etc.,  were,  by  sections,  as  follows:  Atlantic 
entrance,  $0.0580  per  cubic  yard:  Gatun  Lake,  $0.1092  per  cubic 
yard;  Culebra  Cut,  $0.1192  per  cubic  yard;  Miraflores  Lake,  $0.0984 
per  cubic  yard;  Pacific  entrance,  $0.0416  per  cubic  yard. 

The  total  division  cost  per  cubic  yard  of  dredging  in  the  various 
seotions  was:  Atlantic  entrance,  $0.1589;  Oatun  JLake,  $0.2567; 
Culebra  Cut,  $0.5195;  Mirafiores  Lake,  $0.3179;  Pacific  entrance, 
$0.2547. 

Supplementary  cost  sheets  were  kept  for  dredging  expenses  at 
Cucaracha  slide,  from  which  there  were  removed  2,422,375  cubic  yards 
of  rock  and  earth  at  a  division  cost  of  $0.4730  per  cubic  yard. 

TABLB  NO.  9 — HTDBAULIC  SXCAYAIION. 

There  were  removed  during  the  fiscal  year  by  the  hydraulic  exca- 
vation plant  at  Gold  Hill,  1,384,455  cubic  yards  at  a  mvision  cost  of 
SO.  1997  per  cubic  yard,  as  against  57,274  cubic  yards  during  the  last 
fiscal  year,  at  a  aivision  cost  of  $0.1835  per  cubic  yard,  uie  plant 
having  started  operation  on  June  16,  1913. 

TABLB  NO.  8 — COLON  WB8T  BBBAKWATBB. 

During  the  fiscal  year  just  ended  there  were  {)laced  in  this  break- 
water 207,654  cubic  yards  of  large  rock,  at  a  division  cost  of  $5.3267 
per  cubic  yard,  as  against  183,762  cubic  yards  last  vear,  at  a  division 
cost  of  $4.8787  per  cubic  yard.  This  yardage  is  the  volume  of  rock 
in  tiie  bank  as  it  was  ascertained  bv  measuring  the  tonnage  displace- 
ment of  the  barges  in  which  the  rock  was  transported.  The  increased 
division  cost  of  $0.4480  per  cubic  yard  is  due  to  increased  charge  for 
arbitraries  for  plant,  the  actual  Quantity  of  large  rock  used  having 
been  less  than  had  been  estimated. 

In  the  Naos  Island  Breakwater  there  were  placed  652,587  cubic 
yards  of  materiaJ,  at  a  division  cost  of  $0.6088  per  cubic  yard,  against 
653,137  cubic  yards  last  year,  at  a  divbion  cost  of  $0.2934  ner  cubic 
yard.  The  increased  cost  is  due  to  charing  to  this  work  last  year 
only  the  cost  of  dumping  and  of  maintainmg  the  trestle,  the  material 
being  excavation  from  Qie  Culebra  Cut,  and  all  other  charges  being 
charged  to  "dry  excavation."  With  the  completion  of  excavation 
in  the  Cut,  it  was  necessary  to  borrow  for  material  from  Sosa  Hill, 
and  some  material  was  secured  from  the  excavation  in  the  site  of  the 
dry  dock  at  Balboa.  The  expense  of  quarrying  at  Sosa  Hill  and  of 
transporting  the  material  to  the  breakwater  accounts  for  the  increased 
cost. 

TABLB  NO.  4—flTONB  PBODUOTtON. 

The  Ancon  quarry  produced  502,798  cubic  yards  of  crushed  stone 
this  year,  at  a  cost  of^ $0.8974  per  cubic  yard,  aeainst  688,301  cubic 
yards  last  year  at  a  cost  of  $0.7795  per  cubic  yard.  With  a  decrease 
in  the  quantity  produced  of  185,503  cubic  yards^  there  was  an 
increase  m  the  cost  per  cubic  yard  of  $0.1179,  principally  in  the 
operation  of  and  repairs  to  the  crushers. 
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TABLI  NO.  5— SAND  PR0D17GTX0N. 

There  was  dredged  from  Chame  Point  199,319  cubic  yards  of  sand, 
which  cost,  delivered  in  the  storage  piles,  $0.8265  per  cubic  yard, 
while  445,658  cubic  yards  were  dredged  last  year  and  the  cost  was 
$0.7111  per  cubic  yard,  a  decrease  in  quantity  of  246,339  cubic  yards 
and  an  increase  in  cost  per  cubic  yard  of  $0.1154,  being  principally  in 
the  expense  of  dredging  and  of  transporting  from  Chame  to  oalboa. 

EXHIBIT  0 — ^DETAILED  OOST  TO  JUNE  30,  1914. 

These  tables  show  the  cost  to  date  of  the  following  projects: 

TABLE  NO.  1 — SPHJiWAY  OATB8»  CAISSONS  AND  MACHINBRT,  LOCK  OATB8  AND  FBNDBB 
GHADfS,   BMERGBNCY  DAMS,   HTDROBLBGTRIG  POWBR  FLANT. 

The  spillway  gates  were  completed  during  the  year,  at  a  total 
division  cost  of  $84,353.79  for  those  at  Gatun  and  $42,420.72  for  those 
at  Mirc^o.es.  The  spillway  caissons  cost,  respectively,  $6,325.31  for 
tJiiat  for  Gatun  and  $5,799.05  for  that  for  Mirafloies.  Ilie  operating 
paachinery  for  the  gates  cost  $103,131.63  at  Gatun  and  $107,622.95 
at  Miraflores. 

The  cost  of  the  lock  gates  to  date  was  $2,791,563.49  at  Gatun, 
$1,782,993.97  at  Pedro  Miguel,  and  $1,897,249.53  at  Miraflores. 
Included  in  the  cost  of  the  gates  at  Pedro  Miguel  is  the  value  of  spare 
parts  received  under  the  contract,  which*  willbe  credited  to  the  work 
and  charged  to  material  on  hand  as  soon  as  satisfactory  check  can  be 
made  of  the  parts  turned  over  to  the  supply  department  for  storage. 

There  has  oeen  expended  on  the  fender  chains  to  date  $7,145.08  at 
Gatun,  $6,401.36  at  Pedro  Mi^el,  and  $266.68  at  Miraflores  for 
inspection,  testing,  and  installation  of  chains  now  being  received. 

The  cost  of  the  emergency  dams  to  date  has  been  $761,838.62  at 
Gatun,  $807,843.06  at  Pedro  Miguel,  and  $637,302.99  at  Mirafloros. 

There  has  been  expended  to  the  end  of  this  fiscal  year  on  tiie 
hydroelectric  power  plant  at  Gatun,  $628,712.68,  of  which 
$328,457.08  was  for  the  buildings  and  $300,255.60  for  the  machinery 
and  its  installation. 

TABLB  NO.  3 — LOOK-OPB RATING  XACHINBBT. 

There  has  been  expended  to  date  for  inspection  of  operating 
machinery,  etc.,  $75,129.47  for  that  at  Gatun,  $33,654.64  for  that 
at  Pedro  Miguel,  and  $59,141.95  for  that  at  Miraflores.  There  has 
been  erectea  the  following  miter-^ate  machinery  at  the  various 
locks:  At  Gatun,  40  miter  gate-mo vu^  machines  at  an  average  cost 
of  $9,224.93  per  machine,  20  miter  forcing  machines  at  an  average 
cost  of  $1,257.98  per  machine,  40  hand  rail  machines  at  an  average 
cost  of  $279.59  per  machine,  and  40  gate  sump  pumps  at  an  average 
cost  of  $273.27  per  machine.  The  installation  of  the  electrical  appa- 
ratus to  operate  these  machines  cost  $93,387.97,  making  a  total 
cost  for  the  miter-gate  machines  of  $509,659.47.  At  Pedro  Miguel, 
24  miter  gate-movmg  machines  at  an  average  cost  of  $8,908.20  per 
machine,  12  miter  forcing  machines  at  an  average  cost  of  $1,186.88 
per  machine,  24  hand-rail  machines  at  an  average  cost  of  $187.89 
per  machine,  24  gate  sump  pumps  at  an  average  cost  of  $253.66  per 
machine.    The  installation  of  the  electrical  apparatus  to  operate 
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these  machiiies  cost  $42,876.37,  makiiig  a  total  cost  for  the  miter- 
gate  machines  of  $281,512.81.  At  Mirwores,  28  miter  gate-moving 
machines  at  an  average  cost  of  $8,557.71  per  machine,  14  miter  forc- 
ing machines  at  an  average  cost  of  $1,271.30  per  machine,  28  hand- 
rail inachines  at  an  average  cost  of  $498.54  per  machine,  28  e»te 
sump  pumps  at  an  average  cost  of  $410.63  per  machine,  ^e 
installation  of  the  electricd  apparatus  to  operate  these  machines 
cost  $71,389.08,  making  a  total  cost  for  the  miter  gate  machines 
of  $354,259.96. 

There  has  been  installed  at  Gatun  62  rising  stem  valves  at  an 
average  cost  of  $2,996.84  each,  and  62  machines  to  operate  them  at 
an  average  cost  of  $8,074.21  per  machine.  At  Pedro  Miguel,  30  ris- 
ing stem  valves  at  an  average  cost  of  $3,350.68  each  and  30  machines 
to  operate  them  at  an  average  cost  of  $7,646.20  per  machine.  At 
Miraflores,  42  rising  stem  valves  at  an  average  cost  of  $3,852.57 
each  and  42  machines  to  operate  them  at  an  average  cost  of  $7,871.81 
per  machine.    The  above  costs  include  the  electrical  instaUation. 

In  adjusting  the  cylindrical  valves  which  were  put  in  by  the  con- 
struction divisions,  there  was  expended  at  Gatun  an  average  of 
$119.62  per  valve,  at  Pedro  Miguel,  $165.68  per  valve,  and  at  Mira- 
flores, $281.74  per  valve.  Sixty  machines  to  operate  these  valves 
were  installed  at  Gatun  at  an  average  cost  of  $1,718.47  per  machine. 
20  at  Pedro  Miguel  at  an  average  cost  of  $2,018.48  per  machine,  ana 
40  at  Miraflores  at  an  average  cost  of  $1,574.60  per  machine,  includ- 
ing the  electrical  eouipment  to  operate  them. 

At  each  of  the  locks  there  are  four  auxiliary  culvert  valve  machines, 
and  the  cost  per  machine  installed,  including  the  electrical  apnaratus 
to  operate  them,  was  $1,797.31  at  Gatim,  $1,846.34  at  Pedro  Miguel| 
and  $2,057.78  at  Mu-aflores. 

The  erection  of  the  machines  for  operating  the  chain  fenders  was 
not  completed  at  the  close  of  this  fiscal  year.  There  are  16  of  these 
machines  at  each  lock  and  to  date  there  has  been  expended  an  aver^ 
age  of  $17,247.31  per  madiine  at  Gatun,  $16,662.36  at  Pedro  Miguel, 
and  $18,010.64  at  Miraflores. 

There  is  one  culvert  pump  at  each  lock,  and  their  cost,  including 
the  electrical  machinery  to  operate  them,  ha^  been  $3,441.26  at  Gbitun, 
$5J585.18  at  Pedro  Miguel,  and  $3,619.70  at  Miraflores. 

lliere  are  three  drainage  sump  pumps  at  each  lock,  and  their 
average  cost  has  been  $535.63  per  machine  at  Gatun,  $478.05  per 
machme  at  Pedro  Miguel,  and  $331.98  per  machine  at  Miraflores. 

To  the  close  of  the  nscal  year,  seven  locomotives  had  been  received, 
tested,  and  erected  at  Gatun  at  an  average  cost  of  $14,873.74  per 
locomotive,  eight  at  Pedro  Miguel  at  an  average  cost  of  $13,708.36 
per  locomotive,  and  six  at  Miraflores  at  an  average  cost  of  $14,220.06 
per  locomotive.  There  has  also  been  charged  against  the  Gatun 
locks  $25,085.15,  being  the  cost  and  expenses  in  connection  with  the 
test  locomotive  which  was  returned  to  the  contractors. 

There  are  17  transformer  rooms  at  Gatun,  9  at  Pedro  Miguel,  and 
13  at  Miraflores,  and  the  average  cost  per  room  of  the  equipment 
installed  has  been  $9,005.59,  $8,935.66,  and  $9,526.63,  respectively. 

The  cost  of  the  equipment  and  installation  in  the  high-tension 
switch  chambers,  of  which  there  are  two  at  each  lock,  has  been,  per 
chamber,  $2,013.70,  $1,780.51,  and  $2,404.86  at  Gatun,  Pedro  Miguel, 
and  Miraflores,  respectively. 
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There  have  been  chained  into  the  accounts  for  cost  and  installation 
of  electric  cables  $386,162.44  at  Gatun,  $164,574.03  at  Pedro  Miguel, 
and  $288;422.29  at  Miraflores.  These  figures  are,  however,  subject 
to  adjustment,  as  a  redistribution  is  to  be  made  of  the  cables  used  at 
the  various  locks  and  in  the  transmission  duct  lines. 

For  the  towing-track  system,  37,326  linear  feet  of  track  were  laid 
at  Gatun  at  an  average  cost  of  $12.04  per  linear  foot,  24,010  linear 
feet  at  Pedro  M^el  at  an  average  cost  of  $13.67  per  linear  foot, 
and  31.163  linear  feet  at  Miraflores  at  an  average  cost  of  $13.06  per 
linear  loot.  This  includes  electrical  connections,  the  crossovers,  and 
the  bumping  posts. 

In  the  installation  of  the  machinery,  the  track  system,  and  deck- 
ii^  at  Gatun,  26,491  cubic  yards  of  concrete  have  been  placed  at 
a  division  cost  of  $12.4111  per  cubic  yard.  At  Pedro  Miguel,  21,161 
cubic  yards  at  a  division  cost  of  $11.6213  per  cubic  yard,  and  at 
Miraflores  28,056.25  cubic  yards  at  a  division  cost  of  $11.3449  per 
cubic  yard. 

TABLE  NO.  3 — TBAN8MI8SI0N  SYSTEM. 

There  have  been  expended  on  surveys  and  testing,  $16,690.80  and 
in  inspection  $18,191.36.  To  the  close  of  tJ^e  fiscal  year,  815  span 
bridges  have  been  erected  at  an  average  cost  of  $917.77  per  bri^e. 
Fourty-f our  and  forty-six  hundredths  miles  of  the  system  have  been 
wired  at  an  average  cost  for  wires  and  insulators  of  $6,991.93  per 
mile.  At  Gatun,  14,239  linear  feet  of  duct  line  were  constructed^ at 
an  average  cost  of  $6.63  per  linear  foot,  at  Pedro  Miguel  11,012 
linear  feet  at  an  average  cost  of  $8.39  per  linear  foot,  and  at  Miraflores, 
2,650  linear  feet  at  an  average  cost  of  $5.87  per  linear  foot.  This 
cost  does  not  include  the  cost  of  the  cables  drawn  through  the  ducts. 

To  the  close  of  the  fiscal  year  there  have  been  expended  on  the 
Cristobal  Transformer  substation,  $123,368.26,  of  which  $114^810.30 
were  for  construction  of  the  building  ana  the  remainder  for  eqmpment 
and  its  installation.  On  the  Gatxm  substation,  $186,536.03  have 
been  expended,  of  which  $145,717.92  were  for  the  building  and  the 
remainder  for  equipment  ana  its  installation.  At  the  Miraflores 
substation,  $155,532.20  have  been  expended,  of  which  $103,609.04 
were  for  the  building  and  the  remamder  tor  equipment  and  its 
installation,  and  at  Balboa  substation,  $49^173.84  have  oeen  expended, 
of  which  $45,566.12  were  for  the  buildmg  and  the  remainder  for 
equipment  and  its  installation.  These  susbtations  were  in  various 
stages  of  completion  at  the  close  of  the  fiscal  year. 

The  total  amount  expended  on  the  transmission  system  to  the 
close  of  this  fiscal  year  was  $1,750,569.68. 

TABLE  NO.  4— AIDS  TO  NAYIOATION. 

To  the  close  of  this  fiscal  year  there  have  been  expended  on  aids  to 
navigation  $514,878.81. 

TABLE  NO.  5 — CRISTOBAL  TERMINALS. 

t 

m 

To  the  close  of  the  fiscal  year  there  have  been  expended  for  the 
coaling  plant  at  Cristobal  $390,789.31.  Of  this  amount,  $33,660.56 
were  for  preliminary  work,  such  as  designing,  surveys,  inspection, 
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and  temporary  tracks.  Three  himdred  and  ninety-five  thousand  and 
ihirty-f our  cuoio  yards  of  material  were  dredged  from  the  site  of  the 
coaling  plant  ana  its  approaches  at  a  division  cost  of  $0.6550.  In 
preparmg  foundations,  S2,105  linear  feet  of  piling  were  driven  at  a 
division  cost  of  $0.3841  per  linear  foot,  and  3,781  cubic  yards  of  exoa- 
vation  were  removed  at  a  division  cost  of  $1.2260. 

In  the  erection  of  fuel-oil  tanks,  $49,694.15  have  been  expended, 
making  a  total  division  expenditure  to  date  for  Cristobal  terminals 
of  $440,483.46. 

TABLB  NO.  e — BAIAOA  TBBlflNALB. 

In  preliminary  work  and  in  preparing  site  there  have  been  expended 
to  date  $1,108,773.31.  Of  this  amoimt  $35,148.26  were  expended  on 
surveys,  etc.,  $435,446.97  in  clearing  the  area  occupied  by  the  termi- 
nals, $41,137.01  in  the  construction  of  a  drainage  culvert  over  the 
Curundu  River.  There  have  been  excavated  418,562  cubic  yards  at 
a  division  cost  of  $0.5864  per  cubic  yard,  and  764,042  cubic  yards 
of  filling  have  been  placed  at  a  division  cost  of  $0.4092  per  cubic 
yard.  In  dredging  the  inner  harbor,  3,698,781  cubic  yaras  of  ma- 
terial were  removed  at  a  division  cost  of  $0.1177  per  cubic  yard; 
2,912,411  cubic  yards  of  this  material  were  used  in  reclaiming  swamp 
lands  at  a  further  cost  of  $0.0542  per  cubic  yard.  In  the  entrance 
basin,  388,118  cubic  yards  of  material  have  been  removed  in  the 
dry  at  a  division  cost  of  $0.9946.  There  have  been  expended  in  the 
construction  of  the  main  dry  dock  $504,320.59,  including  tJie  cost 
of  excavating  855.093  cubic  yards  of  material  from  the  dock  area  at 
a  division  cost  oi  $0.9946  per  cubic  yard.  In  the  construction  of 
Dry  Dock  No.  2,  $78,312.02  were  expended,  including  cost  of  exca- 
vating 93,677  cubic  yards  in  the  dock  area  at  a  division  cost  of 
$0.8129  per  cubic  yard.  On  the  coaling  plant,  $287,269.17  have  been 
expended,  including  the  cost  of  excavating  224,325  cubic  yards  of 
material  at  a  division  cost  of  $0.8107  per  cubic  yard,  and  of  placing 
2,138  cubic  yards  of  masonry  in  the  retaining  walls  at  a  oivision 
cost  of  $7.4811  per  cubic  yard,  and  of  placing  1,816  cubic  yards  of 
backfill  at  a  division  cost  of  $1.3994  per  cubic  yard.  In  the  con- 
struction of  the  sea  wall,  $126.85  have  been  expended.  In  the  con- 
struction of  the  permanent  shops,  including  the  erection  of  the 
machinery  therein,  there  have  been  expended  to  the  end  of  the  fiscal 
year  $2,444,462.23.  In  the  construction  of  the  docks.  $1,212,917.01 
nave  been  ^qpended,  of  which  $41,704.31  were  for  preliminary  work, 
$421,200.57  for  the  quay  wall  nortn  of  the  concrete  dock,  $107,956.85 
for  tne  quay  waU  south  of  the  concrete  dock,  $130,306.14  on  the 
buUdiead  quay  wall  between  the  wharf  and  Pier  No.  1  and  $51 1 ,749.14 
on  Pier  No.  1.  At  the  quay  wall  north  of  the  concrete  dock  there 
have  been  excavated  for  and  in  the  concrete  piers  19,896  cubic  yards 
at  a  division  cost  of  $2.2576  per  cubic  yard.  In  the  construction  of 
caisson  shells  for  this  dock,  6,464  cubic  yards  of  concrete  have  been 
used  at  a  division  cost  of  $13.0343  per  cubic  yard  and  7,945  cubic 
yards  of  concrete  were  used  in  fining  these  caissons  at  a  division  cost 
of  $6.6676  per  cubic  yard.  Three  thousand  eight  hundred  and  thirty- 
two  cubic  yards  have  been  removed  in  the  excavation  for  the  floor 
mders  at  a  division  cost  of  $2.2520  per  cubic  yard.  Seven  thousand 
ttiree  hundred  and  fifty-nine  cubic  yards  of  concrete  have  been  laid 
in  the  floor  at  a  division  cost  of  $24.2281  per  cubic  yard  and  75,683 
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square  feet  of  brick  pavement  were  laid  at  a  division  cost  of  S0.3120 
per  square  yard.  At  die  quav  wall  south  of  the  concrete  dock, 
25,720  cubic  yards  have  been  oredged  at  a  division  cost  of  S0.4689 
per  cubic  yard,  in  the  excavation  for  and  in  the  piers,  669  cubic  yards 
of  material  were  excavated  at  a  division  cost  of  $2.2929  per  cubic 
yard  and  in  filling  the  caissons,  1,487  cubic  yards  of  concrete  were 
used  at  a  division  cost  of  $9.3277  per  cubic  yard.  At  the  bulkhead 
quay  wall  between  the  wharf  and  Pier  No.  1, 7,835  cubic  yards  have 
been  excavated  for  and  in  the  concrete  piers  at  a  division  cost  of 
$2.4612  per  cubic  yurd.  In  the  construction  of  the  caisson  shells. 
1,657  cuoic  yards  of  concrete  have  been  used  at  a  division  cost  ot 
$5.9657  per  cubic  yard.  In  the  excavation  for  the  floor  girders,  52 
cubic  yards  of  material  have  been  removed  at  a  division  cost  of 
$31.3286  per  cubic  yard.  In  the  construction  of  the  floor,  2,462 
cubic  yarcfo  of  concrete  have  been  placed  at  a  division  cost  of  $16.3920 
per  cubic  yard.  In  the  concrete  oalustrade,  21  cubic  yards  of  con- 
crete have  been  placed  at  a  division  cost  of  $33.7429  per  cubic  yard. 
In  back  filling  this  structure,  2,313  cubic  yards  have  been  placed  at  a 
division  cost  of  $2.1406  per  cubic  yard.  At  Pier  No.  1  there  have 
been  removed  in  the  excavation  for  and  in  the  concrete  piers  31,666 
cubic  yards  at  a  division  cost  of  $2.9495  per  cubic  yard.  In  the 
construction  of  the  caisson  shells,  10.773.5  cubic  yards  of  concrete 
have  been  used  at  a  division  cost  of  $12.5772  per  cubic  yard  and 
13,346  cubic  yards  of  concrete  have  been  placed  m  the  caissons  at  a 
division  cost  of  $6.7139  per  cubic  yard,  in  the  excavation^for  the 
floor  girders,  7,373  cubic  yards  have  been  removed  at  a  division  cost 
of  $1 .4920  per  cubic  yard.  In  the  floor,  10,222  cubic  yards  of  concrete 
have  been  placed  at  a  division  cost  of  $16.1893  per  cubic  yard.  In 
the  back  filling  for  this  structure,  939  cubic  yards  have  been  placed 
at  a  division  cost  of  $1.9287  per  cubic  yard. 
Tlhiere  have  been  expended  in  the  construction  of  thefuel-oU-handling 

Elant  $50,289.33,  including  the  dredging  of  60,776  cubic  yards  in  the 
erth  for  the  oil  ships  at  a  division  cost  of  $0.0983  per  cubic  yard. 

TABLE  NO.  7. — ^PBRMANBNT  TOWN  SrTBS. 

There  have  been  expended  on  the  La  Boca  permanent  town  sites, 
which  is  the  settlement  for  the  silver  employees  of  the  canal, 
$132,539.23;  on  the  Balboa  town  site,  $409,116.35;  and  on  the  Pedro 
Miguel  town  site,  $112,349.25. 

TABLB  NO.  8. — ^PBBMANBNT  BUnj>IN08. 

There  have  been  expended  under  this  head  to  the  close  of  the  fiscal 
year  $1,441^21.40,  of  which  $716,936.09  was  for  the  administration 
building  at  Balboa,  $425,210.17  for  twenty-eight  4-family  apartments, 
$20,737.76  for  nine  2-family  apartments.  These  buildings  are  of  con- 
crete construction  and  were  in  various  stages  of  completion  at  the 
end  of  the  fiscal  year.  In  addition  thereto,  mere  have  been  expended 
on  miscellaneous  buildings,  $4,691.48;  on  employees'  quarters  at 
La  Boca,  $157,230.29;  at  Balboa  Heights,  $81,962.85;  at  Paraiao, 
$1,447.73;  and  at  Pedro  Miguel,  $19,703.53.  These  latter  buildings 
are  of  wooden  construction  and  were  erected  with  material  secured 
from  buildings  in  abandoned  settlements. 
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TABLB  NO.  f.— COST  OV  BUILDINOB  BRBGTED  BT  SUFPLT  DBPABXICBNT  AND  OHABOBD 

TO  OTHBR  UNITS  OF  CONSTRUCTION. 

Comments  on  this  table  are  included  under  the  units  of  oonatruction 
to  which  the  buildings  belong. 

£XHIBrr     D— OOMPABATIYB     STATEMENT     OF     AJ>MINISTBATnrB     AND 
GENERAL  EXPENSES  FOB  FISCAL  YBAB  1913-14. 

The  total  expenditures  classed  as  administratiye  and  general 
expenses  and  of  overhead  aggregated,  for  the  fiscal  year  1914, 
92,633,078.94,  as  against  $2,340,674.87  in  1913,  an  mcrease  of 
9292,404.07,  or  12.5  per  cent.  The  principal  items  of  increase  were: 
General  expenses  on  the  Isthmus,  $141,151.45.  This  increase  is 
apparent  only,  being  due  to  the  consolidation  in  the  executive  office 
of  the  time  keeping  and  cost  keeping  and  of  the  institution  of  a  records 
division.  Miscellaneous  expenses  m  the  United  States,  $10,001.69. 
This  is  accounted  for  by  payment  of  salaries  to  the  commission 
appointed  by  Congress  to  prepare  for  the  official  opening  of  the  canaL 
Accounting  on  Isthmus,  collector,  $5,556.90.  This  is  due  to  the 
creation  of  the  office  of  collector  on  April  1, 1914.  Accounting  in  the 
United  States,  assistant  auditox;  $10,789.49.  This  amount  is  par- 
tiiJly  offset  by  decrease  of  $6,981.65  in  the  office  of  disbiu*sing  clerk, 
the  oalance  being  due  to  an  increase  in  the  force  of  the  assistant 
auditor.  Passenger  transportation  on  Isthmus,  $8,909.28.  This 
increase  is  due  to  there  having  been  13  monthly  payments  to  the 
Panama  Railroad  Co.  for  passenger  transportation  included  in  this 
year's  accounts,  a^aiost  12  m  the  previous  year.  Operation  of  stores, 
$147,131.61.  This  increase  is  due  to  chargmg  the  supply  department 
with  its  proportion  of  the  rnonthly  payment  made  to  the  Panama 
Railroad  Co.  for  transportation  of  froight  and  to  expenses  incurred 
in  moving  the  storehouse  from  Oorgona  to  Empire  and  later  from 
Elmpire  to  Balboa.  Recruiting  and  repatriating,  $108,673.71.  Tins 
increase  is  due  to  the  large  payments  to  the  steamship  cDmpanies  for 
transportatidn  of  employees  leaving  the  service. 

The  principal  items  of  decrease  are:  Isthmian  Canal  Commission 
Band,  $8,765.99.  The  band  was  abolished  in  February,  1913,  and  no 
expense  was  incurred  under  that  head  this  year.  Accounting  on 
Is&muB,  auditor,  $7,585.37;  pavmaster,  $13,476.13.  These  decreases 
are  due  to  the  reorganization  of  the  former  examiner  of  accounts  and 
disbursing  officers'^  offices.  Tel^aph  and  telenhones,  $29,116.99. 
This  decrease  is  due  to  the  reduction  of  the  montlily  payment  to  the 
Panama  Railroad  Co.  for  telephone  service.  Quarters,  $78,881.41. 
This  decrease  is  due  to  the  reduction  in  the  number  of  employees  in 
quarters. 

Appended  he^'eto  are  the  exhibits  referred  to  in  this  report. 

Respectfully  submitted. 

Ad.  Faube, 
Oost-Jcuping  AecaurUofU. 

CoL  Oeoboe  W.  Goethals,  United  States  Army, 
Ocvemor  cf  The  Panama  CbnaZ, 
BaJboa  Heights,  Oanal  Zone. 
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THB  PANAMA  OAKAL. 


BXUIBITB     SUBMIXTSD     WITH     ANNUAL.     BBFOBT     OF     OOST-KEEPING 

AOCOTTNTANT. 


ZNDBX. 

Exhibit  A.  Statement  of  coimtraction  expenditures  to  June  30, 1914 

Table  No.  1.  ConBtnction  of  canal  from  and  including  Gatun  to  the  saa. . 

Table  No.  2.  Construction  of  canal  from  Gatun  to  Pedro  Miguel 

Table  No.  8.  Construction  ol  canal  from  and  including  Pedro  Miguel  to 

the  sea 

Table  No.  4.  Miscellaneoin 

Exhibit  B.  Detailed  cost  per  unit  of  work  by  months,  fiscal  year  1914 

Table  1 .  Dredging 

A.  Atlantic  entrance 

B.  Gatun  Lake 

C .  Culebra  Out : 

D.  Miraflores  Lake 

E.  Pacific  entrance 

Table  2.  Hydraulic  excavation. 

Table  3.  Colon  Breakwater 

Table  4.  Stone  production 

Table  6 .  Sand  production 

Exhibit  0.  Detailed  cost  of  work  done  to  June  80, 1914 

Table  1.  SpiUway  gates  and  machinery,  lock  gates,  emergency  dams,  chain 
fenden,  and  hydroelectric  power  plant 

Table  2.  Loclm  operating  machinery 

Table  3.  Transmission  s^'stem 

Table  4 .  Aids  to  navi^tion 

Table  5.  Terminal  facilities,  Cristobal 

Table  6.  Terminal  facilities^  Balboa 

Table  7.  Permanent  town  sites 

Table  8.  Permanent  buildings 

Table  9.  Permanent  buildings  chaiged  to  other  units  of  construction 

Exhibit  D.  Comparatiye  statement  of  administratiye  and  general  expenses. . . 
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Exhibit  A. — Construction  Ezpbnditubbs  to  Junb  30,  1914. 
Tablb  No.  1. — Comtruetion  of  caned, from  and  including  Gatun  to  the  na. 


Dry  exoavstkm— prbm: 
Mar  4^W4,  to  June 

Fisaa  year  1910. ..'.'.'.. 

Fiscal  year  1011 

Final  year  1013 

Ftaeal  year  1013 

FiMal  year  1014 


Total  to  June  30, 
1014 


Hydranlio    excavatioii— 
priim: 

FtocBl  year  1011 

Fiwal  year  1012 


Total  to  June  80, 
1014 


Quanti- 
ties. 


Cu.pdt. 

1,162,106 
324,710 
280,306 
424,872 


2,181, 


28,606 
1,000 


20,606 


Total  dhrlsion  ez- 
pea^ies,  including 
arbitraries  for 
plant. 


Amount. 


1674,083. 94 

201,016.36 

168, 44a  60 

262,886i46 

13,010.16 

76.30 


1,311,313.81 


7,721.28 
8,607.60 


10,318.87 


Unit 
cost. 


lasssi 

.6218 
.6010 
.6062 


.6010 


.2600 
2.6076 


.3485 


Administrative  and 
general  expenses. 


Amount. 


$104,626i28 
24,065.65 
13,046.70 
17,265.07 


160,724.50 


1,143.40 
208.06 


1,362.45 


Unit 
cost 


taOQ07 
.0770 
.0407 
.0406 


.0736 


.0400 
.2090 


.0457 


Total  cost 


Amount. 


$778,610.22 

226,001.01 

182,387.80 

270,152.4s 

18,0iai6 

76.80 


1,472,038.40 


8,864.77 
3,801 65 


11,671.32 


Unit 
cost. 


10.0788 
.6607 


.6746 


.3090 
X8066 


.3912 


COST-KEEPING. 
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BxHiBrr  A. — Gonstbuotion  Ezfbnditubbb  to  Junb  30,  1914— dontmued. 
Tjlbjm  No.  1. — Oonatniction  of  c(mal  from  and  inducing  Q<uun  to  the  ««i-^Ooiitinued. 


Quanti- 
ties. 

Total   division   ex- 
penses,  Inolodlng 
arbitraries  for 
plant. 

Administrative  and 
general  expensM. 

Total  cost. 

Unit 
cost. 

Amount 

Unit 
cost. 

Amount. 

Unit 
cost 

prifln: 
Mmt  ^tj^*  to  June 

13,188,123 
4,965,660 
6,828,346 
4,870,827 
6,483,408 
3,706,037 

82,667,486wlO 
1,169,667.60 
1,291,267.03 
1,208,226.15 
1,366,771.78 
588,562.97 

Oa2015 
.2300 
.2215 
.2481 
.2008 
.1580 

$283,319.01 
131,370.17 
126,902.36 
100,928.48 
106,560.23 
52,523.06 

00.0215 
.0265 
.0218 
.0207 
.0107 
.0142 

82,940,806.11 
1,301,087.77 
1,418,160.38 
1,309,16103 
1,465,828L01 
041,06a  92 

8a3230 

FlMalyearioib.' 

FlanlFMrl911 

FlBady«wl912 

FiBCBlyewlOlS 

FfaoalFMrlOH 

.2026 
.2433 
.2088 
.2260 
.1731 

Total  to  June  30, 

1914 

FkuDt  OTWdiMse,  to 
be  ■djastad  OD  oom- 
nitHon  of  work..... 

80,083,400 

8,371,971.63 
87,067.81 

.2119 

803,600.19 

.0200 

9,075,571.82 
87,067.81 

.2826 

Total 

8,244,904.42 

803,60ai9 

0,048,50101 

OATUW  araxwAT. 
Drr  axoaTatian: 

air  ^^^'  ^  '^^ 

1,290,382 
122,487 
125,383 

770,663.49 

117,945.47 

61,014.80 

SOL  19 

.6014 
.9629 
.4000 

180,836.44 

15, 46a  31 

6,80a34 

59.54 

.1000 
.1202 
.0470 

910,489.98 

133,405.78 

56,905.23 

36a  73 

.7028 

FlMal7Muri9io.'.I..II 

FlMal  rear  1911 

VtealTaarlOU 

1.0801 
.4680 

Total  to  Juna  30, 
1914 

1,544,202 

948,915.04 

.6145 

152,240.03 

.0080 

1,101,161.07 

.7131 

FrepprlDff  fonndatioos: 

Tte27«arl910 

Fiscal  7«ar  1911 

FlMal  7«ar  1912 

riBoalyaarms 

nBoalj«arl914 

4,723 
32,245 

7,123 
176 
449 

18,882.78 

48,521.10 

18,804.83 

418.48 

1,619.80 

3.9451 
1.6048 
2.6400 
2.3013 
3.3848 

2,73Z07 

5,808.94 

1,882.79 

132.54 

219.55 

.6785 
.1828 
.2643 

.7574 
.4890 

21,38185 

54,415.04 

20,087.62 

651.02 

1,739.35 

16236 
1.0870 
2. 9043 
3.1487 
3.8738 

Total  to  Juna  80, 
1014 

44,715 

87,806.00 

1.9657 

10,86a  89 

.2429 

98,757.88 

2.2068 

ICaaonry: 

Cooerata,  plain— 
May  4,  1004,  to 
June  30, 1909.... 
Fteal  year  1910... 
FlMsal  ysar  1911... 
FlMal  year  1913... 
rina]  year  1913... 
FlMal  year  1914... 

80,464 
63,0}2 
60,661 
68,048 
20,668 
0,278 

223,203.73 
461,838.27 
399,925.08 
407,106.10 
101,6661 63 
40,482.68 

7.3268 
8.6019 
6.7044 
7.0133 
7.8224 
7.8856 

20,665.26 
27,3aai4 
16,875.75 
23,825.86 
17,838.63 
6,041.56 

.0761 
.5106 
.2829 
.4105 
.8637 
.8036 

243,768.99 
488,718.41 
416,801.73 
430,933.95 
179,395.16 
64,621  U 

a  0019 
a  1124 
a9873 
7.4238 
a  6861 
a6801 

Total  to  Jane  30, 
1014 

228,728 

1,702,615.10 

7.4440 

111,627.18 

.4876 

1,814,142.37 

7.0810 

Concrete,  ralnforoed^ 
FlMal  year  1912... 
Fiscal  year  1913... 
FlMsal  year  1914... 

618 

1,066 

772 

9,37a  80 
14,860.14 
U,230141 

15.1631 
13.9401 
17.1406 

70130 

2,033.64 

860.10 

1.1396 
1.9070 
1.1128 

10,076.10 
10,883.08 
14,00a67 

ia30S7 
16.8477 
ia3023 

TotaltoJone30, 
1014 

2,456 

37,47a  35 

16.2567 

8,607.00 

1.4045 

41,007.36 

ia7312 

Total  masonry.. 

231,179 

1,740,085.54 

7.5273 

115,124.18 

.4980 

l,855,20a72 

a03S3 

Xraavwfc: 

Ftooal  year  1910 

846.96 
16,860.64 
80.163.39 
8S,99L64 
14,127.88 

41.60 

2,573.79 

14, 133. 29 

0,996.03 

887.86 
19,443.33 
94, 28a  68 
40,917.67 
15,71102 

Fiscal  year  1911 

Ftaeal  year  1912 

Fiscal  year  1913 

Ftooal  year  1914 

1,886.13' 

Total  to  Jons  00, 
1014 

146,618.62 

35,130.84 

170,740.40 

- 

N 


BoM-Cms  type  indicatea  cndlt. 
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Exhibit  A. — CoNSTBUonoN  Ezpbnditubbs  to  Junb,  30  1014 — Oontinued. 
Tablb  No.  1. — OonHTuetion  of  canal  from  and  including  Oatun  to  the  Ma^-Gontinued. 


OATUN  SnUVAT-HWOtd. 


GMes: 

Fiscal  year  1912. 
Fiscal  yMT  1913. 
Fiscal  year  1914. 


Total  to  June  80, 
1914 


Opeiatlng  machinery: 
Fisnl  year  1913.... 
Fiscal  year  1914.... 


Total  to  June  30, 
1914 


Backfilling: 

Fiscal  year  1910. 
Fiscal  year  1911. 
Fiscal  year  1912. 
Fiscal  year  1914. 


Total  to  June  SO, 
1914 


Quanti- 
ties. 


Cu.  ydi. 


Total  division  ex- 
penses, including 
arbitraries  for 
plant 


Amount. 


129,961.71 
43,760.61 
16,956.61 


90,687.88 


91,122.95 
12,00&68 


108,131.63 


1,781 
12,873 
10,062 
25,467 


60,183 


Total  Oatun  Spill- 
way  


OATUN  DAM. 

Dredging  ezcaTation— 
liar  4, 1904,  to  June  80, 


Dry  filling: 
May  \i  1904, 


«.,  ^,  .*«^.  to  June 

80,1909. 
Fiscal  year  1910. 
Fiscal  year  1911. 
Fiscal  year  1912. 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  80, 
1914 


Hydraulic  filling: 

May  4,  1904,  to  June 

30,1909 

Fiscal  year  1910 

Fiscal  year  1911 

Fiscal  year  1912 

Fiscal  year  1913 

Fiscal  year  1914 


Total  to  June  30, 
1914 


Paving: 

Exoavation— fl  seal 
year  1913 


Placing  riprap— 
Fiscaiyear  1918.. 
Fiscal  year  1914... 

Total  to  Juna 
80,1914 


88,425 


2,244,622 
2,565,197 
2,675,945 
2,626,447 
1,812,733 
314,160 


12,229,104 


720,047 
2,933,175 
4.266,393 
2,604,632 

214,718 


10,728,966 


1ft,  078 


68,730 
9,860 


1,005.60 

6,220.54 

3,921.88 

13,787.08 


24,965.19 


8, 141, 27a  84 


18,322.71 


umt 

cost. 


ia6647 
.4832 


.5413 


.4969 


.4769 


928,468.86 
757,828.15 
1,018,361.43 
1,366,471.78 
643,726.42 
126,708.63 


4,831,645.27 


162,663.19 

786.641.96 

974, 23a  44 

1,001,405.34 

44,886.52 

1,109. 89 


2,968,606.56 


81,704.98 


45,181.42 
20,117.78 


78,600         65,299.  U 


Administrative  and 
general  expenses. 


Amount. 


$2,738.61 
2,364.84 


5,083.46 


1,641.34 
2,060.85 


8,701.19 


83.55 

773.45 

441.07 

8,664.09 


4,872.16 


817,029.34 


1,718.48 


.4137 
.2966 
.3806 
.5165 
.3551 
.4033 


Unit 
cost. 


80.0636 
.0601 
.0438 
.1399 


.0071 


.0447 


Total  008t 


Amount. 


829,981.71 
46,489.12 
19,3ia45 


96,781.28 


02,704.29 
14,068.63 


106,832.82 


1,009.24 

6,988.99 

4,38196 

17,26L17 


29,807.35 


S,468,30a]B 


20,04L19 


.8960 


.2268 
.2682 
.2289 

OQJJ 

.2090 


.2788 


2.1027 


.6674 
2.04QS 


.8309 


184,820.63 
87,078.24 
76,382.58 
94,331.18 
66,392.04 
18,686.25 


517,689.82 


84, 54a  85 
59,9ia57 
77,672.23 
62,407.82 
9,621.65 
7.78 


233, 96a  80 


S,86a80 


2,204.24 

431.66 


2,685.70 


.0624 
.0840 
.0285 
.0360 
.0311 
.0605 


.0424 


,0479 
.0204 
.0182 
.0201 
.0144 


0218 


.2554 


.0820 
.0438 


.0335 


1,113,379.89 

844,906.89 

1,094.734.01 

1,460,802.90 

700,118.40 

145,393.88 


6,349,236.09 


Unit 
cost 


fa  6178 
.5483 

.4386 
.6813 


.6040 


.5216 


.4861 
.3306 
.4091 
.6624 
.3863 
.4628 


.4374 


197,094.04 

846,662.63 

1,051,802.67 

1,063,813.16 

54,407.07 

1,10S.U 


3,202,667.36 


36,666.78 


47,885.66 
80,640.28 


67,984.94 


.3737 


.2471 
.4046 
.3584 


3.8661 


.6804 
3LQ641 


.8644 


NoTS.— Bold-iaoe  type  indicates  credit 
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Exhibit  A.— OoNSTBUonoN  Ezpbnditubbs  to  Junb  30,  1914--Gontmued. 
Tablb  No.  1. — Construction  ofcanalfrom  and  inekuKng  Oatun  to  the  ua — Gontinaed. 


GATUN  oiAM— continued. 

P»vlnc— Contlnned. 
Pladnc  broken  stone 
— fiaealyeu'lSlS.... 


Total  IMTing. 


Siirftdag  (aqoare  yards): 

Fiscal  year  1913 

Fiscal  year  1014. 


Total  to  Jane  80, 
1914 


Permanent  tracks,  fiscal 
je«1914 


Total,  Gftton  Dam. 


East   saddler  dam:  Diy 
fin,  llsoal  year  1914. 


Total,  Oatin  Dams 

andSpUl-way 

Plant:  OyercnarKetooon- 
str.ietion  to  be  adjuated 
on  oompletlon  of  work. . 


Total 

«4Tinr  LOCKS. 

Dry  exeaTstion: 

May  4.  1904,  to  Jane 


90,1909. 
Fiscal  year  1910. 
Fiscal  year  1911. 
Fiscal  year  1912. 
1913. 


Total  to  June  30, 
1914 


Dredging  excavation: 
llKr'4^904,  to  Jnne 

Flsi4l  year  19iV.'.'.'.'." 

Fiscal  year  1912. 

Fiscal  year  1918 


Total  to  June  80, 
1914 


Fraparing  ftmndatlons: 
jbuaTadon— 

Fiscal  year  1910... 
Fiscal  year  1911... 
Fiscal  year  1912... 
Fiscal  year  1913... 

Total  to  Jane 
80,1914 


FllUnf  fi 
walls- 


,  fiscal  year 


for  ^yproach 


Fisral  year  1910... 
Fiscal  year  1911... 
'"     '  1918... 


Total  to  June 
80,1914 


Qnantl- 


Cu,fdi. 

15,7401 


94,330 


225,460 
104,606 


390,065 


4,117 


3,240,218 
839,802 
475,875 


104,660 


4,660,055 


488,533 


883,918 
884,526 


1,780,977 


83,843 

152,582 

8,888 

33,063 


228,876 


19,814 


17, 

22,234 

1,544 


41,661 


Total  dlYislon  ex- 
penses, Induding 
arbltrarles  for 
plant. 


Amoont 


838, 62a  00 


135,62422 


4,756.90 
15,121.29 


19,878.19 


5,093.31 


7,070,070.26 


1,687.85 


11,122,028.05 


416,444.07 


10,706,484.88 


1,730,062.15 

687,602.40 

338,332.43 

8,837.87 

63,220.86 


2,816,808.07 


79,078.65 

2,000.32 

276,568.07 

166,461.53 


526,007.67 


Unit 
oost. 


12.4536 


1.4378 


.0211 
.0910 


.0510 


.4100 


.5344 
,8103 
.7110 


Administrative  and 
general  espensfls* 


Amount. 


82,032.83 


8,510.42 


57a  40 
2, 86a  12 


2, 03a  52 


487.01 


765,30a06 


lia04 


1,062,452.83 


1,062,452.33 


,6041 


.6045 


.1687 


.3120 
.4320 


.2904 


86,109.77  2.5148 

287,09a48,  1.5540 

26,307. M  2.9608 

56,24a52|  1.7012 


404,761.07 


86,581.03 


10,607.43 
4,230.79 
1,161.41 


16,008.68 


1.7724 


1.8462 


224,468.82 
73,991.47 
87,019.15 


4,087.33 


340, 46a  27 


9,427.51 

305.04 

11,576.12 

14,606.71 


35,9ia28 


13,302.73 

27,64a  02 

2,207.5r 

5,095.80 


40,237.06 


8,138.47 


.1 
.71 


879.51 
12a  83 


506.84 


Unit 
cost 


80.1202 


0003 


.0025 
.0143 


.0075 


.0282 


Total  oost 


Amount. 


840,662.02 


144. 148.64] 


5,327.30 
17,481.41 


22,808.71 


6,481.22 


8,746,277.21 


1,808:80 


.0681 
,0778 


,0477 


,0731 


,0108 


.0131 
.08801 


.0204 


.8967 
.1811 

.1813 


.2156 


.1585 


.0171 
.0818 


.0121 


12,205,881.28 


416.44107 


11,788,037.21 


1,055, 45a  47 

761,503.87 

375,351.58 

8,837.67 

68,217.19 


3,157,275.24 


89,40ai6 

8,306.26 

288,144.10 

181,06&24 


561,023.86 


98,50150 

264, 73a  40 

28, 514.  n 

62,242.41 


463, 99a  00 


89, 72a  80 


10,607.48 
4,6ia80 
1,287.74 


16,514.47 


Unit 
oost 


S2L5S28 


L5281 


.0236 
.1062 


.0586 


.4883 


.6037 
.9074 
.7888 


.6518 


.6776 


.1880 


.8260 
.4709 


.3198 


2.9106 
1.7351 
8.2062 

1.1 


.5032 
.2078 
.8840 


How.— Bold  awe  type  indioates  credit. 
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THE   PANAMA  CANAL. 


Exhibit  A.— </ON8TBUCtion  Ezpenditubbs  to  June  30,  1914— Ck>ntinQed. 
Tablb  No.  1. — Construction  ofeanal/rom  and  including  Gatvn  to  ih$  mo— Continued. 


QATUN  LOCKS— oomtinaed. 

Preparing  foundatlans— 
OoDtinued. 
Concrete  pillog— Ap- 
proach walls,  linear 
feet— 
Fiflcalyearmi... 
iiacal  year  1013... 
Fiscal  year  1013... 
Fiscal  year  1014... 

Total  to  June 
80,1014 


Wooden  piling— Ap- 
nroach  walls,  linear 

Fiscal  year  1012... 
Fiscal  year  1013... 
Fiscal  year  1014... 


Total  to  June 
30,1014 


Masonry: 

Concrete,  plain- 
May  4,  1004,  to 

June  30, 1009 

Fiscal  year  1010... 
Fiscal  year  1011... 
Fiscal  year  1012... 
Fiscal  year  1013... 
Fiscal  year  1014... 

Total  to  June 
30,1014 


Quanti- 
ties. 


On. 


M06 
76,474 


88,670 


61,460 
200,640 


261,000 


613,803 
002,026 
800,611 
137,740 
308 


1,046,487 


Concrete,  reinforced: 
Fiscal  year  1011... 
Fiscal  year  1012... 
Fiscal  year  1013... 
Fiscal  year  1914... 

Total  to  June 
30,1914 


Total  masonry. 


Ironwork: 

Fiscal  year  1010. 
Fiscal  year  1011. 
Fiscal  year  1012. 
Fiscal  year  1013. 
Fiscal  year  1914. 


Total  to  June  80, 
1014 


Gates  and  fender  chains: 

Fiscal  year  1011 

Fiscal  year  1912 

Fiscal  year  1013 

Fiscal  year  1014 


Total  to  June  30, 
1014 


Emergency  dams: 
Ftooal  year  1013. 
Fiscal  year  1014. 


Total  to  June  80, 
1914 


8,211 

60,883 

27,632 

127 


06,768 


2,041,240 


Total  dlYislon  ex- 
penses, including 
arbitraries  tor 
plant. 


Amount. 


$18,129.46 

113,380.34 

3,833.00 

8,337.76 


138,680.66 


38,625.15 

110,380.06 

37180 


143,637.40 


16,093.60 

3,779,163.81 

6,052,003.06 

2,786,700.13 

000,643.06 

37,066.07 


13,470,679.63 


102,216.13 

707,083.06 

291,183.86 

12, 04a  82 


1,113,424.76 


14,684,004.30 


226,554.37 

503,807.35 

337,786.43 

76,202.24 

6,664.72 


1,240,915.11 


40,686.48 

868,144.22 

1,820,100.55 

660,787.32 


2,798,708.67 


816,184.77 
54,846.16 


761,838.62 


Unit 
cost 


Administrative  and 
general  ezpen9es. 


Amount. 


12.2120 
1.6032 


1.6576 


.6616 
.6604 


.6606 


7.3553 
6.5019 
7. 1317 
6.6383 
06.3044 


6.0252 


12.4487 
11.8228 
10.6762 
04.6605 


11.6282 


7.1447 


1635.20 
2,41&37 


3,063.66 


4,346.26 
16,363.33 


20,608.50 


2,064.67 

204,606.06 

100, 38a  61 

103, 23a  79 

66,186.28 

8,886.42 


573,336.72 


9,261.28 
60,106.37 
32,140.82 

2,gOL70 


04,400.17 


667,834.80 


26,112.81 
87,802.13 
42,666.42 
38,140.85 
2,066.79 


120,796.80 


6,  inlv.  2m 

107,062.86 

47,180.95 

0,768.40 


75,626.12 


6,403.97 
1,806.07 


7,799.04 


Unit 
cost. 


$0.0776 
.0320 


,0866 


,0845 
,0616 


.0821 


.3088 
.2206 
.2643 
.4006 
22.3277 


1.1279 

.8367 

1. 1674 

23.6197 


.9660 


.3272 


Total  cost 


Amount. 


$18,764.76 

116,807.61 

3,833.00 

3,837.76 


141,748.13 


37,870.41 

126,742.381 

37180 


164,236.99 


17,148.36 

8, 968, 76a  76 

6,161,383.60 

2,888,089.93 

956,820.83 

46,853.30 


.2948  14,043,016.36 


111,477.41 
768,069.83 
823,824.67 


16, 032. 62 11&  1803 


1,207,023.08 


15,251,830.28 


Unit 
cost. 


$2.2895 
L6363 


1.6941 


.7861 
.6320 


.6617 


7.7535 
6.8127 
7.8800 
6.0380 
117.7221 


7.2200 


13.8766 
13L6605 
1L7496 


13.6151 


7.4719 


252,66168 

681,609.48 

380,852.86 

37,561.30 

9,621.61 


1,361,71L91 


46,586.30 

975,197.07 

1,273,00160 

579,64178 


3, 874, 883. 6§ 


822,67174 
58,  OIL  0$ 


760,687.66 


KOTB.~6old-ftoe  type  indicates  credit. 
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Exhibit  A. — Construction  Ezfenditubbs  to  Junb  30,  1914~Oontmued« 
TabiiB  No.  1. — Oonstruelian  of  canal  from  and  including  Oatun  to  the  Ma-'GontiBiied. 


QAT%m  U)CK8— oootlnned. 

OparatfaK  maddiMry: 

Fiscal  year  1012 

Fbcal  yew  1918 

Fiscal  year  1914 


Total  to  June  30, 
1914 


Cooncrete  in  madiinery  in- 
staDation: 

Fiscal  yearlSlS 

Fiscal  yearl914 


Total  to  June  30, 
1914 


Control 

MasoDry^* 

Fiscal  year  1913.. . 
Fiscal  year  1914... 

Total  to  June 
30,1914 


Quanti- 
ties. 


Ou.yd». 


Ironwotfcaod  misoel- 


Fiseal  year  1913. 
Fiseal  year  1914. 


Total  to  June 
30,1914 


Machinery     instaUa* 


Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June 
30,1914 


Total,    control 
lionae 


Buffer  timtMn: 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
1914 


CMbteidMi: 

Fiscal  yetf  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
1914 


Badiiil: 

Fiscal  year  1910... 
Fiscal  year  1911... 
Fiscal  ystf  1912... 
Fiscal  yesrl9U... 
Fiseal  yearMM... 


Total  to  June  80, 
1914 


Flllinc  enter  waU: 
FkoalyearlOll. 
FlKal  year  1912. 
Fisoal  year  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
l»M 


16,706 
9,78S 


Total  division  ex- 
penses, indndlng 
arbltraries  for 
plant. 


Amount. 


3581,793.93 

1,836,37a  15 

747,685.77 


3,115,849.85 


224,068.56 
104,714.13 


26,491 


568 
94 


662 


4,190 

536,669 

922, 2U 

665,756 

91,576 


2,119,406 


2,717 
94,674 
15,872 


118.163 


328,782.60 


15,450.54 
7,607.77 


23,067.31 


3,611.28 
27,813.01 


31,324.20 


20.84 
39,392.25 


30,413.09 


93,804.69 


8,946.40 
7,436.51 


16,382.91 


10,479.86 
29,894.51 


40,374.37 


4,81L52 
284,221.61 
425,613.92 
215,814.83 
180,988.27 


1,060,949.55 


Unit 
cost. 


$13.4124 
ia7016 


12L4111 


27.2175 
81.2796 


34.8448 


1.1483 
.5307 
.4615 
.3806 

1.4304 


.5007 


i 

.96 


2,880. 1«  1.0684 
n,946.96  .7607 
13,206.66 


87,048.28 


.7699 


Administrative  and 
general  expenses. 


Amount. 


822,048.38 

72,778.48 
60,504.60 


164,326.46 


21,632L01 
9,461.02 


31,003.63 


1,254.40 
978.86 


2,228.26 


62.29 

9,ov4.  vD 


3,457.26 


2,824.65 


2,824.65 


Unit 
cost. 


81.2949 
.9670 


L1787 


2.2085 
ia4045 


8.3660 


8,5iai6 


614.25 
26a  04 


874.291 


817. 22^ 
3,639.58 


4,456.80 


38&29 

27,446.89 
36,766.53 
26,496.27 
20,778.06 


112,878.04 


212.09 

2,809.91 

689.88 


.0927 
.0640 


,0451 
,2269 


.0632 


.0780 
,0297 
.0434 


8,711.38      .0828 


Total  cost 


Amount. 


Unit 
cost. 


8563,837.31 

1,909, 14& 63 

817,190.37 


3,280,176.31 


245,70a57 
114,175.75 


350,876.82 


16,718.94 
8,581.68 


26,296.57 


3,673.57 
31,207.97 


34,781.54 


20.84 
42,216.90 


42,237.74 


102,314.85 


9,560.65 
7,606.55 


17,257.20 


11,297.06 
33,534.00 


44,831.17 


5,199.81 
813,668.40 
462,88a  45 
240,812.60 
1U,706.33 


1,178,827.59 


814.7073 
11.6686 


13.6848 


29.4260 
9L6841 


88.2108 


L9410 
.6866 

.5014 

.4256 

L6678 


8,101.26 
74,756.81 
18,896.08 


90.789.06 


1.1414 

..7904 

.8754 


KOTB.— Bokl-faoe  type  indicates  credit. 


rroRBS  K)  JoMB  30,  1914— ContiiHied.  ' 
ind  induding  Oatun  to  Uu  «ea— Contbued. 


i 

g.Q«l  «XP«U.>. 

Total  MSt 

Amount. 

cost. 

Amoant 

Onit 

omt. 

tn.us.si 

4:916."  S3 

isM! 

1,ZU;SM.S 

1 

117.  7( 

.3MJ 

J,8M,(3«8.97 

ii«,Tn.N 
lea.  124.x 

».m» 

4,»s,oii.s: 

1,4M.S9 
«4,gl4.il 

4a8,J3».0G 

ij.oas.  69 

49,6H.IS 

4TS,ra.ii 

35,270.81 

5ii,3oa.;^ 

i-mw 
4i.i»i.gi 

S4,4>7.M 
■.:.M9.Z4L« 

OOST-KBBPIKG. 
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A. — CoNSTRuonoN  EzFBNDiTURxs  TO  JxTNB  30,  1914— Continued.  * 
1^  o.  X. — Comtruetum  of  canal  from  and  mdvding  Qaiun  to  the  tea — Continued. 


QuanU- 
tks. 


Total  diTlslon  ex- 
penaes,  Indiiding 
arbitraries  lor 
plant. 


Amoant. 


Unit 
cost. 


Administrative  and 
general  expenses. 


Amonnt. 


Unit 
cost. 


Total 


Amount 


Unit 
cost. 


T7if-if]m>i 


Saddle  I>ain— Oacal 
r  1914  (total) 


a  Brealrwater  (west): 
tfay  4,  1«M,  to  June 

90,1909 

Fiscal  year  1910. 

Fiscal  year  1911 

Fiscal  year  1912. 

FVacalyear  19U. 

Ftocal  yearl914. 


Total   to   June  30, 

1914 

Breakwater  (east), 
seal  year  1914  (total)... 
nt— amoant  to  be  ab- 
orted alter  June  80, 
1914 


Total  Colon  Break- 
water  


TIRVnrAL  FACIUTIEII— 

cacnoBAL. 


;oalfai|e  pbnt: 
Ft  seal  year  19». 
TVMsal  Year  1914. 


Total  coaling  plant. . 


^MiUAtfinkt: 
Fiscal  year  1913. 
Fl^oal  year  1914. 


Total  hMl^ril  tanks. 


Total  ttrminal  fa- 
^    ^  eflltiw, Cristobal., 
risat-emoant  to  be  ab- 
sorbed after  June  30, 
WW * 


Total 

!  •AWfAcnnmro  plahui. 

.AnKwnto  to  be  absorbed 

ii   SB<l.id}Qstsd  after  June 
•    », 1914: 

IcrtoBiMoqcuuTy... 
Bfttruspoiiatkn.... 


TeUl 

Total  Oatan  to'the' 


(Xi.  yd». 


935,970.23 


31,472.08 


360,890 
525,173 
183,702 


207,664     1,106,067.42     5.3267 


1,276,470 


7,601.96 

43,773.31 

522,064.39 

916,821.49 

896,51268 


3,492,781.27 
202,293.40 

163,124.20 


3,858,108.87 


1,424.65 
389.364:76 


390.780.31 


13,063.59 
36.630.56 


49,694.15 


440,483.46 
35,270.61 


475,753.97 


17,003.84 
41,69L6S 


84,497.84j 
53,809,881.33 


81.4506 
1.7467 
4.8787 


27362 


Noa.-BoM.hoe  tjpa  indicatea  credit 


^1 


4,910.83 

87,177.40 

81,764.20 

75,697.83 

122,767.44 


8.2423 
.1557 
.4119 
.6912 


372,317.70 
14,496.95 


.2917 


386,813.66 


86,449.75 


35,449.75 


35,449.75 


35,449.75 


4,189,360.62 


887,448.31 


7,601.96 

48.684.14 

609.961.79 

998.585.60 

972,210.51 

1,228,854.86 


3,865,098.97 
216,789.86 

163.124.20 


4,245,012.52 


1,424.55 
424,814.51 


426«239.06 


13,063.50 
36,6:i0.5G 


49,604.15 


476,933.21 
36,270.51 


511,203.72 


17,093.84 
41,691.88 


24,497.84 
67,999.241.96 


81.6929 
L9014 
5.2900 
5.9179 


8.0879 
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Exhibit  A.— GoNSTRuenoN  EzPBNDrnniBs  to  Junb  90,  1914 — Gontinaed. 
Table  No.  1. — Construction  ofamdljTom  and  induding  Qatun  to  the  Ma— Gontiiuied. 


Quanti- 
ties. 

Total   divlsioo  eoc- 
panaes,  including 
arbltraries  for 
plant 

Adminbtratlye  and 
general  ezpensea. 

Total  OQft 

Amonot. 

Unit 
ooat. 

Amount. 

Unit 
cost. 

Amount 

Unit 
cost 

OATUN  U)CB»-0ODtlXlUad. 

Fflllng  aroond  aoath  ap- 
proiieh  wall,  flsoal  year 
1912  (total): 

I>iy,,. 

(7tt.fit. 
7,072 
504,405 

33,600.90 
91,847.98 

10.5092 
.1545 

$176.71 
2,229.51 

10.0250 
.0037 

13,777.61 
94,  on.  49 

80.8342 

HydnmUo 

.1582 

Total  to  June  30, 
1914 

95,448.88 

2,406.22 

97,855.10 

Cteaning  up:  Fiscal  jear 
1914  (lotu) 

31,606.06 

4,146.41 

35,762.47 

Total  Gatnn  T^^^. 

28,338,100.10 
100,036.36 

1,657,476.30 

29,905,585.40 
109,036.36 

Plant— amount  to  bo  ab- 
aorbed  after  June  30, 
1914 

Total 

28,447,145.46 
7,537.34 

1,657,476.30 

30,104,621.76 
7,537.34 

Oaton  Book:  Fiscal  year 
1914  (total) 

Total 

28,454,682.80 

1,657,478.30 

30,112.150.10 

OATUN  TBBMANEIIT 
POWEB  PLANT. 

ExcaTatlan: 

Fiscal  year  1912 

Final  year  1913 

Fiscal  year  1914 

72,119 

26.632 

26 

27.163.41 

27,011.32 

687.34 

.3767 

1.0142 

27.4936 

1,596.61 

.0221 

.1001 

1.8208 

28.760.02 

29,677.62 

732.86 

.3888 

1.1143 

29.3144 

Total  to  Jane  30, 
1914 

98,776 

54,862.07 

.5554 

4,308.43 

.0436 

59, 17a  50 

.5090 

Bnildlng: 

Fiscal  year  1913 

86.388.91 
187,206.10 

9,871.48 
14,526.03 

96,260.39 
201,732.13 

Fkeal  year  1914 

Total  to  June  30, 
1914 

273»505.01 

24,397.51 

297,992.52 

Operating  madilnery: 
Flm3  year  1912 

8,855.00 

192,666.91 

98,733.69 

8.855.00 
200,549.82 
106,993.84 

Fiscal  year  1913 

7,882.91 
8,260.16 

Fiscal  year  1914 

Total  to  June  30, 
1914 

300,256.60 

16,143.06 

316,388.66 

Total  Oatun   power 
plant ; 

628,712.68 
4,208.01 

44,849.00 

678,561.68 
4,208.01 

Plants-amount  to  be  ab- 
sorbed after  June  30, 
1914 

Total 

632,920.60 

44,849.00 

677,760.69 

OATUN-MDnX  LEVSE. 

DryfUUng: 

Fiscal  year  1910 

Fiscal  year  1911 

Fteal  year  1914 

126,002^ 

51,166 

113.031 

51,789.04 
10.128.74 
38,579.94 

.4110 
.1970 
.3413 

6,125.69 

941.68 

7,946.50 

.0486 
.0184 
.0708 

57,914.78 

11,070.42 

.    46,526.44 

.4506 
.2163 
.4116 

Total  to  June  30, 
1914 

290,180 
20,398 

100,497.72 
3,326.91 

.3463 
.1631 

15,013.87 
156.41 

.0617 
.0077 

115,51Lfl9 
8,483.32 

.3880 

Hydranllc  filling: 

Ftacal  year  1913  (total) 

.1708 

Total  Gatun-Mindl 
levee 

108,824.63 

15,170.28 

u  s.   '■■■  ■     ,  , 

118,994.91 

.     —T-:,- 

Note.— Bold-lMe  type  Indicates  credit. 
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ExHiBrr  A. — Constbuction  Ezpsnditurbs  to  Junx  30,  1914— Oontinaed.  * 
Tabls  No.  1. — Construction  of  canal  from  and  including  Qatun  to  ihB  tea — Continued. 


Quantl- 
ti«. 

Total   diyision   ex- 
penses, including 
arbltraries  for 
plant. 

Adminbtrative  and 
general  expenses. 

Total  oost 

▲mount. 

Unit 
cost. 

Amount. 

Unit 
cost. 

Amount 

Unit 
oost. 

a^TUH-XDIDI  UVBB— 

oontinoed. 

Oaao  Baddte  I>am-4flcal 
Tear  1914  (total) 

Cu.  pdt. 

135,978.23 

81,473.06 

837,448.81 

Colon  Breakwater  (west): 
.    llvr  4, 1904,  to  June 

7,501.96 

43,773.31 

522,064.39 

916,821.49 

896,512.68 

1,106,087.42 

7,501.96 

48,684.14 

609.361.79 

998.585.69 

972,210.51 

1,228,854.86 

Fistt]  year  1010. 

'$i'4566 
1.7457 
4.8787 
5.8267 

4,9ia83 

87,177.40 

81,764.20 

75,697.83 

122,767.44 

"8*2423 
.1557 
.4119 
.5912 

Fiscal  year  1911 

Ftocal  year  1912. 

FiKal  year  1918. 

Final  year  1914. 

359.890 

183,763 
207,654 

81.6939 
1.9014 
5.2906 
5.9179 

Total  to  June  30. 
1914 

1,376,479 

3,492,781.37 
202,293.40 

163,134.30 

3.7362 

872,317.70 
14,495.95 

.3917 

3,865,098.97 
316,789.86 

163.134.30 

8.0379 

Coloa  Breakwater  (east), 
flseal  year  1914  (total)... 

Piant— amoont  to  be  ab- 
sorbed after  June  30, 
1914 

Total  ColOD  Break- 
water  

3,858,198.87 

386,8Ut.65 

4,345,013.53 

Coalinr  plant: 

Fieoal  year  19UI 

1,424,55 
389,364.70 

1,434.55 
424,814.51 

Fiscal  year  1914 

35.449.75 

Total  coaling  plant. . 

390,789.31 

85.449.75 

436>239.06 

Fuel-oil  tanks: 

Fiscal  year  1913 

13,063.59 
36,630.56 

13,063.59 
36,6»).5G 

Fiscal  year  1914.. ..... 

Total  ftiel-oa  tmks. . 

49,694.15 

49,604.15 

Total  terminal  fa- 
culties. CrlvtobaL . 

440,483.46 
35, 37a  61 

35,449.75 

475,083.31 
35,370.51 

Plant— «moant  to  be  ab- 
sorbed after  June  80, 
1914 

Total 

475,753.97 

35.449.75 

511,303.72 

wAirvrAcnmiiro  plahi9. 

AmooDtB  to  be  absorbed 
and  adjusted  after  June 
SO,  1914: 
Porto  BeUoQuarry... 

17,008.84 
41,  Ml.  68 

17,008.84 
41.  Ml.  68 

Total 

84,117.81 
53.809,881.33 

84,497.84 
67,999.241.96 

Total  Ckitun  to  the 

4,189,360.62 

NotB.— Bold-fsoe  typt  indleates  credit. 
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THE   PANAMA  CANAL. 


Exhibit  A.— OoNSFntucnoN  Bzpbnditurbs  to  Junb  90,  1914— Continued. 
Tablb  2,—0(mitrtJUtum  ofeanalfrom  Oatun  to  Pedro  Miguel. 


Dry  escaTBtiai,  prim: 
Hay  4. 1904,  to  June 

30,^ 

Fiscal  year  1910 

Fiscal  year  1911 

Fiscal  year  1912 , 

Fiscal  year  1913 

Fiscal  year  1914 


Total  to  June  30, 

1914 

Plant:  Overoharge  to 
ooDstructlon  to  be  ad- 
Justed  on  oompletUm 
of  work 


Totid. 


(▼atloD, 


Dredging 
prlvn: 
Qatun 

May  4,  1904,  to 
June  30, 1909.. 
Fiscal  year  1914.. 

Total  to  June 
30,1914 , 


Cnlebra  Cut— 
Fiscal  year  1913 
Fiscal  year  1914.. 

Total  to  June 
30,1914 


Total  dredging. 
Plant:  Amount    to    be 
absorbed  after  June  30, 
1914 


Total. 


Hydraulic    excavatian, 
prion: 

Fiscal  year  1913 

Fiscal  year  1914 


Total  to  June  30, 
1914 , 


Clearing     canal     lines 
(acres): 

Fiscal  year  1910 

Fiscal  year  1911 

Fiscal  year  1912 

Fiscal  year  1913 

Fiscal  year  1914 


Total  to  Jane  30, 
1914 


liaacory: 

Fiscal  year  1911. 
Fiscal  year  1912. 


Total  to  June  30, 
1914 


llaaoorv  fttdng  (square 
yards)  fiscal  year  1912 


Total.    Qatun    to 
Pedro  Miguel.... 


Quantf- 
ties. 


Ou.  fd» 
40,963,36d|S87,607,649. 31 

17, 632,  in  11,945,261.93 

18,622,602  10,891,36a  70 

17,063,446  8,706,143.72 

12,737,600  7,097,306.06 

3,122,702  1,767,262.83 


110,261,883 


661,160 


661,160 


3,432,363 


3,432,363 


Total  division  ex- 
penses. Including 
arbitraries  for 
plant. 


AwtpHTlt 


77,913,874.64 


Ul,l«7.68 


77,797,087.01 


8,067.72 
144,076.83 


162,143.66 


183.47 
1,782,912.66 


1,783,096.02 


3,993,632 


1,936,239.67 
711,026.33 


2,646,266.90 


67,274 
1,884,466 


1,441,720 


2,096 
182 


260 


2,630 


10,611.46 
276,463.44 


286,964.90 


134,867.24  64.2789 
3,991.79  2L9829 
2,029.61 

7,378. 30{  29.6132 
6,969.64 


166,226.38 


1,020 
251 


1,271 


4,250 


6,639.86 
2,000.96 


7, 64a  31 


3,826.97 


80,896,961.47 


Unit 
cost. 


10.9167 
.6699 
.6880 
.6101 
.6626 
.6661 


14,780,111.66 
l,162,8ia68 
847,225.78 
616,6U.66 
461,826.25 
241,40022 


.7066 


.2567 


.2711 


.6195 


.6196 


4A4it 


.1836 
.1997 


.1990 


61.8543 


6.6288 
7.9719 


6.0113 


.9005 


Admlnistnitive  and 
general  expenses. 


Amount 


8,007,966.05 


8,097,966.05 


Unit 
cost. 


so.  1169 
.0646 
.0467 
.0361 
.0365 
.0778 


.0784 


1,730.68 
12,6Q2l85 


14,333.68 


168,282.31 


168,282.31 


172,616.84 


172,615.84 


27,193.64 


27,193.64 


467.38 

8a83 

646.17 

830.42 


1,924.80 


685.09 
128.26 


713.35 


262.14 


8,300,685.72 


.0225 


.0286 


.0461 


.0461 


.0432 


.0196 


.0189 


2.6680 
2.1847 


.7606 


.6786 
.6110 


.5612] 

Baae 


.0608 


Total  coat 


Amount 


$42,8S6,66a97 

18,098,072.51 

11,788,586.48 

9,820,756.28 

7,489,182.80 

2,008,668.06 


86,011,86a  60 


116,887.68 


85,895,023.06 


9,798.40 
166,678.68 


166,477.08 


183.47 
1,941,194.86 


1,941,878.83 


2,107,856.41 
711,026.83 


2,818,881.74 


10,511.46 
d03,64a98 


814,168.44 


184,867.94 
4, 46a  17 
2,11084 
7,924.47 
7,799.96 


157,161.18 


6,224.44 


8,353.66 


4,079.11 


89,197,647.19 


Unit 


81.0886 
.7845 
.6837 
.5462 
.5880 
.6484 


.7800 


.SMt7 


.5656 


.6667 


.6280 


.1835 
.2103 


.2179 


64.3780 
34.6009 

81.6079 


63.1161 


ai(»4 


2,129.23     &4829 


a67a5 


NoTK.— Bold -face  type  Indicates  credit. 
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Exhibit  A.— <;ON8TRUcnoN  Ezpbnditubbb  to  Juns  80, 1914— Continued. 
Tabls  3. — ComtruetUm  o/carudfromtrndinduding  Pedro  Migud  to  &ie  8M. 


Dry  ezcayfttioo,  prion: 
MajT  4^9M,  to  Jjie 

Flacid  year  \vi6. '. 

Fiocal  year  1911 

FiacAl  year  1912. 

FSacsl  year  1913 

FiKal  year  1914 


Total  to  June  30, 

1914 

Flaot,  oveicharge  to  con- 
■Iructtoo  to  beadj  .sted 
oi  oompletton  of  work. . 


Total 

Hydimolio     excsTatlon, 


Fiacal  year  1911. 
Fiacal  year  1912. 
Flam  year  1913. 


Total  to  Jane  80, 
1914 


Dradgtng       esuavatton, 

prion: 

Padllo  entrance— 

May  4,  1904,  to 

Jane  SO,  1909.... 

FiacaL  year  1910... 

Fiacal  year  1911... 

Fiacal  year  1912... 

Fiacal  year  1918... 

Fiacal  year  1914... 

Total  to  June 

80,1914 

Ifiimflorva    Lake,    fiacal 
1914  (total) 


Total  dredfing 

PliDt,  amo  int  to  be  ab- 
aoroed  after  Jane  30, 
I«I4 


Total 

fSDBO  mOVSL  DAMS. 

Dry  azeaYation: 

Fiacal  year  1010 

Ftaoal  year  1012 

Flaeal  year  1913 


Total  to  Jane  30, 
1014 


Dryflntac: 

ICay  1^904,  to  Jane 

io,ino 

Fiacal  year  1910. 

Flasl  year  1911 

Flaeal  yev  1912. 

Flaeal  year  1013 

Flaeal  year  1914 


TMal  to  Jme  80, 
1014 


Qoantitiee. 


Cu 


.Mb. 
139,470 
99,708 
198.770 
864,475 
3,210,851 
30ft,  700 


4,819,960 


197,677 
900,596 
451,631 


1,549,904 


16,180,107 
6,857,223 
5,549.642 
3,884,287 
4,321,956 
3,160,255 


^  962, 470 
159,817 


40,122,287 


4,074 


3,987 
2,464 


10,475 


167,061 
93,791 


821.589 

114,117 

2,960 


609,518 


Total  division  ez- 
peoses,  tocluding 
arbitrariea  for 
plant. 


Amount 


8119,747.16 

63,266.48 

138,349.00 

660,658.11 

2,126,30ai0 
157,446.64 


8,255,767.40 
94,118.90 


3,161,148.59 


120,n4.14 
'501,065.72 
456,749.25 


1,078,529.11 


3,431,026.11 
1,650,804.38 
1,898,067.35 

738,025.36 
1,399,473.58 

807,316.11 


9,424,822.89 
50,809.31 


9,475,632.20 
637,027.88 


10, 112, 66a  06 


5,241.81 

926.47 

5,915.97 

6,966.46 


19,039.71 


Unit 
ooet 


8a8586 
.6345 
.6960 
.7527 
.6622 
.5134 


.6756 


.6106 

.5564 

1.0113 


.6059 


.2121 
.2406 
.2519 
.1900 
.8238 
.2547 


.2358 
.3179 


.2362 


1.2866 


1.5036 
2.8233 


1.81771 


n,275.77 
36,206.63 

4,068.42 

162,064.64 

37,703.84 

8,327.54 


.4266 


.5040 

.3313 

1.1242 


314,745.841      .4500 


Administrative 
and  general  ex- 
penses. 


Amount 


821,968.88 

6,622.63 

12,662.38 

37,383.22 

148,880.65 
28,667.16 


266,183.37 


256,183.37 


9,088.13 

25, 56a  51 

7,729.61 


42,378.24 


Unit 
ooat 


8a  0664 
.0637 
.0432 
.0464 
.0035 


Total  cost 


Amount 


Untt 
eost 


8141,705.49 

60.889.11  8a7009 
151,011.38,      .7597 


688,041.33 

2,275,189.75 

186,113.80 


.0632 


3,511,95a  86 
94,61190 


3,417,331.96 


.0460 
.0884 

.oin 


.0274 


290,071.88 
156,092.09 
136,071.78 

68,519.58 
131,. 561. 14 

99,257.13 


881,573.60 
2,968.71 


884,542.81 


884,542.31 


445.85 
64a  11 


1,065.46 


9,966.14 

8,802.31 

684.55 

4,107.42 

3,067.98 

374.96' 


129,802.26 
536, 62a  23 
464,478.86 


1,190,907.35 


.0179 
.0229 
.0345 
.0176 
.0804 
.0313 


.0221 

.01861 


.0220 


.1132 
.2596 


.1036 


.0696 
.0415 


3,721,007.99 
1,806,986.47 
1,534,159.13 

806,544.94 
1,531,034.72 

906,573.24 


10. 306, 39a  49 
53,778.02 


10,360,174.51 
687,027.88 


10,997,202.39 


5,241.81 

925.47 

6,361.82 

7,59a  57 


.0128 
.0970 
.1266 


22,032.36      .0315 


30,135.17 


81,2na91 
40,007.04 

4,643.07 

166,198.06 

40,881.81 

3.702.50 


336,778.90 


.7959 
.7066 
.6000 


.7287 


.6566 

.5848 
1.0284 


.7283 


.2300 
.2635 
.2764 
.2076 
.3542 
.2660 


.2579 


.2583 


1. 


1.6158 
3.0881 


1.7213 


.4864 

.4275 


.5168 
.3582 

1.2506 


.4815 


Non.~Boid>tooa  type  Indicates  cradlt. 


466 


THE  PANAMA  CANAL. 


BzHiBiT  A.— GoNSTBtionoN  EzFBNDirnBBs  TO  June  30, 1914r— Continued. 
Tablb  3. — Comtrudion  ofoarwlfrom  and  including  Pedro  Migud  to  the  aea — Continued. 


FBDBO  MIGUXL  DA1C0— 

oontinoed. 


IfMonry: 

Fiscal  year  1913.. 
Fiscal  year  1914.. 


Total  to  Jane  30, 
1914 


Total  Pedro  Miguel 
dams 


nnio  mcFDEL  lockb. 

Dry  ezcavatioii: 

liay  4. 1904,  to  June 


[ay  4. 19 

80,1900. 
Fiscal  year  1910. 
Fiscal  year  1911. 
Fiscal  year  1912. 
Fiscal  year  1913. 


Total  to  June  80, 
1914 


Prepaiing  foundations: 
FiaaS  year  1910.... 

Fiscal  year  1911 

Fiscal  year  1912.... 

Fiscal  year  1918 

Fiscal  year  1914.... 


Total  to  Jane  80, 
1914 


QiiantltleSi 


Masonry: 

Ooncrete.plaln— 
Fiscal  year  1910. 
Fiscal  year  1911... 
Fiscal  year  1912... 
Fiscal  year  1913... 
Fiscal  year  1914... 

Total  to  June 
80,1914 


Oonerete,  reinforced— 
Fiscal  year  1911... 
Fiscal  year  1012... 
Fiscal  year  1913... 
Fiscal  year  1914... 

Total  to  Jane 
80,1014 


Total  masonry.. 

Ironwork: 

M»  f^M4,  to  Jine 

Fiscal  year  ioia !!.'!!! 


Fiscal  year  1911. 
Fiscal  year  1912. 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  8Q, 
1014 


Cu.fdt. 
1,607 


1,567 


720,157 

298,500 

16,428 

05,156 

8,044 


1,138,280 


44,948 
76,847 
88,i»26 
15,366 


175,987 


166,869 

497,802 

184,103 

89,465 

1,060 


889,398 


885 

48,677 

18,697 

18 


67,777 


907,175 


Total  diviston  ex- 
penses, Inoindlng 
arbltrarSes  for 
plant 


Amount. 


r,872.65 
30.48 


7,842.17 


841,627.72 


510,548.44 
354,524.81 

9,838.841 
28,714.09 

1,241.40 


904,887.58 


126,722.65 

182,477.38 

84,311.91 

36,702.18 

8.43 


480,206.59 


Unit 
cost 


Administratiye 
and  general  ex- 


Amount. 


85.0240 


5.0046 


.7060 
1.1876 
.5991 
.3018 
.4078 


.7965 


2.8193 
2.3746 
2.1715 
2.3885 


2.4446 


1,016,107.42 

2,841,652.75 

767,363.31 

268,228.58 

21,979.40 


4,405,331.46 


6, 83a  91 
414, 706.141 
177,022.06 

2,317.23 


600,875.36 


5,006,206.82 


106,843.27 
143,491.51 


227,470.23 

100,906.21 

46,120.38 

3,689.88 


622,29L81 


6.0892 
4.7042 
5.7183 
6.6432 
20.6579 


5.2485 


17.7426 

&6196 

9.4679 

128w7360 


&8666 


5.5188 


8569.17 


560.17 


28,686.99 


78, 17a  80 

48,621.87 

966.86 

2,699.80 

61.96 


180,420.79 


14,916.60 

22,073.06 

8,314.88 

3,888.78 

17.50 


49,2ia82 


86,704.98 

138,7ia42 

41,391.93 

19,109.65 

3,411.17 


289,884.15 


773.16 

31,361.01 

20,424.19 

1,003.58 


53,661.04 


842, 89a  09 


8, 19a  96 
8,834.93 


20,666.80 

19^821.24 

7,183.88 

889.12 


46,27&76 


Unit 
cost 


80.3632 


.3632 


.1066 
.1626 
1.0589 
.0283 
.0204 


.1161 


.8319 
.2872 
.2142 
.2531 


.2796 


.5196 
.2787 
.3065 
.4842 
8.1905 


.8447 


2.0082 

.6413 

1.0024 

66.7644 


7903 


.3780 


Total  cost 


Amount. 


88,441.82 
8a48 


8,411.84 


365,314.71 


588,719.24 

408, 04a  68 

10,806.70 

81,413.39 

1,303.36 


1,035,288.87 


141,639.15 

204, 65a  44 

92, 62a  79 

40,60a96 

9.07 


479,4ia41 


1,102,812.40 

2, 480, 36a  17 

808,766.24 

277,38a  23 

25, 89a  57 


4,694,666.61 


7,604.07 
446, 06a  16 
197, 44a  27 

3,S2a81 


664,487.80 


6,349,102.91 


117,034.28 
147, 82a  44 


M8,13a08 

120,727.48 

87,907.00 

8,lia70 


668, 67a  67 


Unit 
cost. 


85.8872 


a  8678 


.8174 
1.3502 
.6680 
.3301 
.4282 


.9136 


8.1612 
2.6618 
2.8857 
2.6416 


2,7292 


a6088 
4.9827 
a0268 
7.0274 
23.7484 


a6082 


ia7608 
a  1638 

ia5eQ8 

184.4804 


a6668 


6.8068 


Note.— Bold-iisce  type  indicates  credit. 
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Exhibit  A.—Costfrsuaaonf  EznunoiriTRBS  to  Junb  90, 1014— Oontinued. 
Tablb  3. — Covubrudion  of  eomal/hm  and  including  Pedro  Miguel  to  the  «0(^— Continaed. 


Qoaatitta. 


Total  dhrlskm  ex- 
penses, tnoladlng 
•rbttnnes  for 
plant 


Amoiint 


Unit 
cost 


AdmlnistratlTe 
and  general  ex- 
penses. 


Amoont 


Unit 
cost. 


Total  cost. 


Anomt. 


Unit 
cost. 


continued. 

OatsK 

FiMal  year  1911. 
Fbeal  year  1913. 
Fboal  year  1918. 
Fiaoal  year  1914. 


Total  to  June  90, 
1914 


rear  1913.. 
Fbeal  year  1914.. 


Total  to  June  90, 
1914 , 


Opentfaic  machinery: 
Tiaeal  year  1912... 
Tisoal  year  1919... 
Fiseal  year  1914... 


Total  to  June  90, 
1914 


Conerete  In  machine  In* 
Btallatlm' 

Fiscal  year  1913 

Piseal  year  1914 , 


Total  to  June  90, 
1914 , 


Control  House: 


Fiscal  year  1918... 
Fiseal  year  1914... 

Total  to  June  90, 
1914 


Fiscal  year  1919.. 
Fiscal  year  1914.. 


Total  to  June  90, 
1914 


Fiscal  year  1919. 
1914. 


Total  to  June  90, 
1914 


Total    control 


Cu.fit. 


1919. 
Fiseal  year  1914. 


Totd  to  June  90, 
1914 , 


Crfb 


1914  ( 


96, 035.  £0 
778,718.78 
500,814.13 
415,896.83 


9S78w77 

30,434.97 

18,699.57 

5,458.56 


•  •  •  •  •  ^a 


96,904.96 
797,153.75 
578,181.56 
431,205.30 


1,78,396. 33 


14,139.78 


1,808,536.06 


513,480.47 
296,363:59 


883.02 
1,997.61 


513,863149 
397,96a  30 


807,843.06 


3,379.63 


810,323.69 


10,190 
10,961 


21,151 


305 

503 


707 


168,006.64 

1.070,009.81 

645,975.53 


6,233.83 
99,285.60 
58,463.42 


174,320.46 

1,109,294.91 

704,437.94 


1,884,061.47 


103,080.84 


1,988,062.31 


138,767.97 
133,081.13 


813.1460 
1L1833 


11,880.08 
14,431.56 


81.1177 
L8157 


135,157.00 
186,453.69 


$18.3687 
1&4489 


345,709.10 


11.62U 


3B,8ia69 


L33Q8 


871.609.69 


8,197.69  89.9884 
96,906.78  63.5438 


45,196.40 


5,661.90 
17,663.65 


98,836.55 


871.84 
6,854.14 


L8114 
ia7410 


8,568.96 
48,863.93 


12.8418 


4L 
78. 


56.7083 


6,725.48 


&4385 


61,931.88 


6&1467 


8,06a  60 


6,66L90 
30,n4.15 


8,06a  50 


36,876.06 


8.40 

27,911.75 


37,916.21 


96,437.16 


9,866.08 
6, 35a  99 


15,6ia07 


18,899.1 


3.816.69 


8.46 
90,338.44 


3,816.69 


80,89L9Q 


12,09X67 


108,529.89 


448. 58 
1,946.75 


9,813.61 
8,197.74 


18,011.88 


31,719.47 


Nora.— Bold-fMs  type  indicates  credit. 
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. — OoNSTBUonoN  ExPBNDiTURBs  TO  JuNB  30, 1914— Continued. 

ofoomaXfnm  and  including  Pedro  Miguel  to  the  mo— Ck>ntmtted. 


< 

inantitifla. 

Total    division  ex- 
penses,  including 
arbitiariei        for 
plant. 

Administrative 
peoses. 

Total  coat 

Amount. 

Unit 
cost. 

Amount. 

Unit 
coat. 

Amount. 

Unit, 
cost* 

aaoos: 

ir  1913 

€M.  fdt. 

840,625.69 
7,594.06 

840,625.09 
8,915.54 

Brl014 

$1,321.46 

to   June  ao. 

48, 219.  n 

1,821.46 

49,541.23 

lachinery: 
ear  1913 

64,290.22 
40,212.88 

1,346.32 
8,066.81 

65,645.54 
43,299.19 

«ftr  1914 

.  to  June  80, 

104,512.10 

4,432.63 

108,944.73 

L  machinery  in- 
1,    fiscal   year 

59 

8,liaR5 

652.7363 

894.98 

Sa6087 

8,605.78 

150.4200 

trestle  bridge, 
lar  1914  (total) . . . 

43,055.93 

4,238.85 

47,294.78 

up,  fiscal  year 
4(total) 

1,888.93 

221.73 

2,lia66 

»tal       KiiafioreB 
east     dam     and 
splUway 

1,012,851.11 

90,517.40 

A 

1,103,368.51 

U)axa  WB8T  DAM. 

cavation: 

iv  4^1904,  to  June 

18,986 

550 

9,923 

19,681.84 

209.74 

6,832.51 

-     234.96 

1.4073 
.5450 
.5874 

19,681.84 

309.42 

5,600.51 

283.91 

1.4078 

soBdy«yri9ib 

iscaly«arl913 

bcalTMrl914 

9.68 

358.00 

48.93 

.0176 
.0861 

.5696 
.5785 

Total  to  JnxiA  30, 
1914 

34,459 

25,549.07 

L0446 

416.01 

.0170 

26,965.68 

1.0616 

mry: 

Fiacal  year  1910 

888.69 

84.97 

19,078.38 

663.01 

"i'sdoo 

6.4345 

4a  92 

7.83 

1,80&26 

71.53 

■'.4167 
.5863 

429.51 

92.80 

20,886.64 

734.54 

Fiscal  year  1912 

YiMal  year  1913 

Fiscal  year  1914 

4,408 
122 

4.7437 
a0206 

Total  to  Jane  30, 
1914 

4,625 

20,214.96 

4.4074 

1,928.64 

.4262 

22,148.49 

4.8036 

yflUlng: 
Uar  4, 1904,  to  Jnne 

868,418 
157,483 
295,586 
425,125 
418,375 
96,424 

172,058.40 
106,686.04 
131,256.20 
171,936.88 
170,546.97 
63,293.29 

.4694 
.6774 
.4102 
.4044 
.4076 
.6431 

22,311.58 

13,828.58 

8,806.63 

8,267.23 

11,688.63 

7,06a  08 

.0654 
.0615 
.0298 
.0195 
.0280 
.0716 

194,369.96 
119,514.62 
130,062.83 
180,204.11 
182,235.60 
70,343.32 

.5348 

Fiscal  year  m'..'.'.'. 

FisGd  year  1911 

riscai  year  1912 

Fiscal  year  1913 

Fiscal  year  1914 

.7589 
.4400 
.4239 
.4866 

.7147 

Total  to  June  SO, 
1914 

.      1,768,423 

806,777.78 

.4683 

70,962.68 

.0404 

876,73a  46 

.4966 

HydnaUcflUior 
F1sal7flerT9U) 

3,666.16 
16,674.85 
10,094.30 
18,376.34 

4,679.75 

412.70 

1,967.59 

895.46 

854.46 

1,683.40 

4,077.86 
18,062.44 
10,989.85 
19,230.79 

6,368.15 

Ftail  year  1911...... 

Fiscal  Tear  1912 

Fiscal  year  1913 

FiMal  year  1914 

Total  to  June  30 
1914 

> 

68, 49a  49 

6,883.60 

60,234.09 

Total     Mlraflora 
vHkdao 

1 

606,032.29 

v_^ 

79,181.43 

964,163.73 
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Exhibit  A. — GoNSTHUcnoN  Ezfbnditurbs  to  June  30, 1914— Continued. 
TabiiB  3. — Conttruetion  ofeamUfrom  andindtuHng  Pedro  Miguel  to  the  tea — Continued. 


Quantities. 


Total  division  ez- 
I>eD8e8,  including 
arbitraries  for 
plant 


T 


Amount 


Unit 
cost 


Administra  tiya 
and  general  ex- 
penses. 


Amount 


Unit 
cost 


Total  cost 


Amount 


Unit 
cost. 


PEDBO  MIGUEL 

continued 


Backfill: 

Fiscal  year  1910. 
Fiscal  year  1911. 
Fiscal  year  1912. 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
1914 


Fining  center  wall: 
Ffccal  year  1912. 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
1914 


Gleaning  up: 

Fiscal  year  1914  (total) 

Total  Pedro  Miguel 
Locks 


Total  Pedro  Miguel 
Locks  and  Dams . 
Plant— amount  to  be  ab- 
sorbed after  June  30, 1914. 

Total 


lOKAfLOIUM     EAST     DAM 
AND  SFILLWAT. 


Dry  excavation: 
Fiscal  year  1912. 
Fiscal  year  1913. 
Fiscal  year  1914. 


Total  to  June  30, 
1914 


Dry  excavation,  dbannel 
south: 
Fiscal  year  1914  (total) 

Masonry: 

Concrete,  plain- 
Fiscal  year  1913... 
Fiscal  year  191  i... 

Total  to  June 
30,1914 


Goncrete,  reinforced— 
Fiscal  year  1913... 
Fiscal  year  1914... 

Total  to  June 
80,1914 


Total  masonry.. 


Ironwork: 

Fiscal  year  1912. 
Fiscal  year  1918. 
Fiscal  year  1914. 


Total  to  June  80, 
1914 


Cu.  fdt* 

9,61^ 

373,709 

349,276 

173,938 

27,750 


82,737.77 

106,763.76 

123,450.12 

80,738.23 

30, 93a  25 


80.2847 

.3900 

.3535 

.4642 

1.1146 


8278.81 
8^619.21 
7,944.35 
7,187.30 
4,216.68 


80.0290 
.0815 
.0227 
.0413 
.1620 


83,016u58 

116,872.96 

131,400.47 

87,926.63 

35,146.88 


80.3137 

.4215 

.3762 

.6066 

1.2666 


834,288 


844,616.12 


.4131 


28,246w80 


.0339        872,882.42 


.4470 


21,937 

193,212 

5,619 


21,131.29 

75,260.22 

9,068.64 


.9633 

.3895 

1.6139 


1,677.84 
6,717.30 
2,807.68 


.0766 
.0296 
.4997 


22,809. 13 
80,976.52 
11,876.22 


1.0398 

.4191 

2.1136 


220,768 


105,459. 15 


.4777 


10,202.72 


.0462 


116,661.87 


.6239 


21,449.49 


3,313.61 


24,763.00 


12,292,848.41 


774,607.64 


13,067,355.96 


12,634,476.13 
24,123.66 


798,194.53 


13,432,670.66 
24,123.66 


12,658,590.78 


798,194.53 


13,466,794.31 


134,671 
107,728 


9,874.07 

216,835.99 

76,327.50 


1.6101 
.7085 


062.67 

15,982.70 

7,682.46 


1187 
.0713 


10,836.74 

232,818.69 

84,009.96 


1.7288 
.77W 


242,899 


803,037.66 


L2S02 


24,627.83 


1016 


26,338 


18,368.28 


.6974 


1,104.97 


.0464 


63,707 
9,570 


866,672.90 
79,918.94 


6.7556 
8.3510 


25,084.02 
23,440.14 


.3987 
2.4493 


73,277 


446,69L84 


6.0946 


48,524.16 


.6622 


436 
542 


8,586.26 
6,436.14 


19.6000 
U.8730 


619.07 
1,163.60 


1.4214 
2.1468 


977 


14,971.40  16.3238 


1,782l67 


74,254 


461,668.24 


19,282.32 
2,248.09 
7,564.04 


29,094.46 


6.2160 


60,306.83 


1,404.89 

1,887.49 

965.70 


8,778.17 


327,665.39 


L8518 


19,663.25 


.7428 


891,766.92 
103,359.06 


6.1493 
laSOQS 


495,116.00 


6.7S68 


0,165.33 

7,606.74 


2La214 
14.0196 


L8346  16,754.07 


17.1484 


.6775        611,870.07 


20,687.21 
8,685.58 
8,649.88 


82,872.62 


6.8085 
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A.— OoNSTBUonoN  ExPBNDiTURBs  TO  JuNB  90, 1914— Oontinued. 
Table  3. — CorutructUm  ofeanalfrom  and  including  Pedro  Migud  to  ih€  mo— Continued. 


Quantities. 

Total    division  ex- 
penses,  indndlng 
arbitraries        for 
plant. 

AdministratiYe 
penses. 

Total  cost 

Amount. 

Unit 
cost. 

Amount. 

Unit 
cost. 

Amount. 

Unit. 

OOit. 

AMD  BRLLW  AT— con. 

Q«Ue  md  ofawoa; 

FiMal  7«tr  1918 

Cu.jfdt. 

$40,625.69 
7,604.06 

840,625.69 
8,916.64 

FiM«l7«rl914 

81,321.46 

Tote!  to  JuiM  80, 
1914 

48,219.77 

1,821.46 

49,641.28 

OpCTBttaig  machinery: 
Fiscal  year  1913 

64,289.22 
40,212.88 

1,346.32 
8,066.81 

66,646.64 
48,299.19 

Fiscal  year  1914 

Total  to  Jime  80, 
1914 

104,612.10 

4,482.63 

106,944.73 

Ooocrsta  in  machinery  in- 
fltaDatioQ.    fiscal  year 
1914(totai) 

69 

3,110.86 

S62L7268 

89193 

8a  0987 

8,606.78850.4300 

DIka  and  trestle  bridge, 
flaeal  year  1914  (total) .. . 

43,055.93 

4,238.86 

47,294.78 

ClaaninK  up,  fiscal  year 
1914  (total)......... 

1,888.93 

221.73 

2,lia66 

Total       Miraflotes 
east    dam    and 
spillway 

1,012,851.11 

90,617.40 

» 

1,103,368.61 

mBAVLORia  wm  dam. 

Dry  ascaTaticn: 

Mar  4>^004,  to  June 

18,966 

650 

9,923 

19,681.84 

209.74 

6,832.61 

284.98 

1.4078 
.6460 
.6874 

19,681.64 
809.42 

6,090.51 
283.91 

1.4078 

Fiscal  yeviiio 

Fiscal  year  1913 

Fiscal  year  1914 

9.68 

368.00 

4&98 

.0176 
.0061 

.6636 
.6786 

Total  to  Jane  30, 
1914 

34,469 

26,649.07 

L0440 

416.61 

.0170 

36,966.68 

1.0616 

Ifiaisirjr 

Fiscal  year  1910 

888.89 

84.97 

19,078.38 

663.01 

"4.'8366 
6.4346 

4a  92 

7.83 

1,80&26 

7L63 

"Am 

.6868 

429.61 

92.80 

»,86a64 

784.64 

Fiscal  year  19i2 

Fiscal  year  1913 

Fiscal  year  1914 

4,408 
122 

4.7487 
a0306 

Total  to  June  80, 
1914 

4,626 

20,214.96 

4.4674 

1,93&64 

.4262 

23,148.49 

4.8086 

DryfilliDf: 

868,418 
167,483 
296,506 
425,125 
418,376 
96,424 

173,068.40 
106,686.04 
131,356.30 
171,936.88 
170,646.97 
68,293.29 

.4604 
.6774 
.4102 
.4044 
.4076 
.0481 

23,811.68 

13,828.68 

8,806.63 

8,367.23 

11,688.63 

7,06a  08 

.0654 
.0815 
.0298 
.0195 
.0280 
.0716 

194,369.96 
119,614.62 
130,062.83 
180,204.11 
182,235.60 
70,343.32 

.6848 

Fiscal  year  1910 

Fiscal  year  1911 

Fiscal  year  1912 

Fiscal  year  1913 

Fiscal  year  1914 

.7680 
.4400 
.4330 
.4866 

.7147 

Total  to  June  80, 
1914 

1,788,433 

806,777.78 

.4682 

70,96X68 

.0404 

876,730.46 

.4068 

HydnnliefiUinc: 

Fteeal  yearino 

8,666.16 
16,674.85 
10,094.39 
18,876.34 

4,679.76 

412L70 

1,967.59 

895.46 

864.46 

1,688.40 



4,077.86 
18,662.44 
10,969.85 
19,230.79 

0,368.15 

Ftacal  year  1911 

Ftacal  year  1912 

Fiscal  year  1913 

Fiscal  year  1914 

Total  to  Jane  30, 
1914 

68,490.40 

6,883.60 

80,834.09 

Total       Mlmflorea 

900,082.29 

79,181.48 

964.168.73 
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Exhibit  A. — OoMSTRUonoN  Ezfbndituus  to  Jumi  90, 1914 — Oontinued. 
Tabli  3. — ComtruetUm  of  canal  from  andi$iduding  Pedro  Migud  to  the  «M--Oontinaed. 


Dry  CKcaTatloo: 


Fiscal  TMT  1910 


(total 


r. 


In  look  site— 

liay  4,  1904.  to 
June  90,1900..., 
Fiscal  year  1910.. 
Fiscal  year  1911... 
Fiscal  year  1912... 
Fiscal  year  1913... 


Total  to  June 
80,1914 


Dredrtog  excaTation: 

ICay  4,  1904.  to 

June  80, 1909.... 

Fiscal  year  1910.. 

Total  to  June  30, 
1914 


Qnantttles. 


Cii.fdf. 

6,885 


1,120,343 
229,793 
247,700 
824,747 


Hydraulic  excavation, 
fiscalyear  1911  (total)... 

Preparing  foundations: 
Exoayaticn— 

Fiscal  year  1910... 
Fiscal  year  1911... 
Fiscalyear  1913... 
Fiscal  year  1913... 
Fiscal  year  1914... 

Total  to  June 
80, 1914 


Wooden  pillDg  (linear 

fleet)— 

Fiseal  year  1912... 

Fiscalyear  1913... 

Fiscal  year  1914... 


Total  to  June 
80,1914 


Masonry: 

Concrete,  plain- 
Fiscal  year  1910. . . 
Fiscal  year  1911... 
Fiscalyear  1912... 
Fiscal  year  1913... 
Fiscalyear  1914... 

Total  to  June 
80,1914 


Concrete,  reinforced- 
Fiscalyear  1912... 
Fiscalyear  1913... 
Fiscalyear  1914... 

Total  to  June 
80,1914 


Total  masonry. 


2,222,682 


Total  dlvMon  ex- 
penses, Inclading 
arbttnrisa  for 
plant 


Amonnt. 


82,028.98 


Unit 
oott. 


80.3448 


AdmlnlstratiTe 
and  general  ex- 


Amonnt 


912,773.07 
308,826.88 
182,768.81 
410,197.14 


1,800,654.90 


187,888 
141,760 


309,647 


332,703 


64,096 
137,752 
165,146 

49,048 


415,981 


67,406.31 
71,784.25 


129,192.66 


182,526.79 


124,669.74 
221,669.09 
368,894.68 
109,653.13 
68.48 


714,728.22 


6,680 
88,126 


44,705 


1,630 
272,933 
729,096 
402,007 

3,218 


1,408,484 


22,444 

48,186 

626 


71,356 


1,479,739 


60,264.36 
6,988.22 
1,623.82 


64,628.66 


13,06a  66 
1,378,048.03 
3,344,166.63 
2,034,007.36 

46,434.69 


6,703,686.16 


238,776.94 

620,606.01 

13,339.31 


1.8222 
.7378 
.6666 


.8148 


.3418 
.6063 


.4172 


.6486 


1.9469 
1.6066 
1.6677 
2.2366 


1.7182 


7.6390 
.1671 


1.2220 


7.3929 
4.6826 
4.6867 
6.0273 
20.4800 


4.7606 


ia6388 
ia8023 
21.8088 


772,624.26 


7,476,310.42 


ia8431 


6.0626 


8166,607.67 

42,925.67 

17,646.43 

81,729.06 

1,887.88 


257, 63a  44 


6,687.96 
6,609.16 


13,187.10 


12,772.23 


16,962.08 
27,361.86 
33,863.75 
11,173.19 


78,329.88 


3,582.18 
663.92 


4,346.10 


Unit 
oost. 


80.1868 
.0713 
.0508 


Total  cost 


Amount. 


83,Q2a96 


1,079, 47a  74 
846,761.46 
200,404.34 
441,926.19 

i,8e7.r 


.1169 


0393 
0466 


.0426 


.0384 


.3491 
.1965 
.1444 
.3278 


.1883 


.6444 
.0174 


1,173.63 

86,998.07 

163,385.44 

148,806.91 

7,874.07 


407,138.11 


18,341.91 

60,962.64 

2,943.80 


72,347.86 


479,386.96 


.7200 
.3161 
.3240 
.3696 
8.5601 


.2891 


2,067,185.34 


63,996.26 
78,383.40 


142,879.06 


195,299.02 


Unit 
oost 


ia8448 


1.5090 
.8090 
.7074 


.9903 


.3811 
.6629 


.4606 


.6870 


140.621.82 
348, 93a  95 
282,748.43 
120,826.32 
68.48 


793,068.10 


63,846.64 
6,662.14 
1,628.98 


.0950  68,874.76 


18,234.18 
1,864, 04a  10 
8,607,441.06 
2,172,814.37 

63,306.66 


7,110,834.27 


.8173 
L0576 
4.7018 


357,11&86 

671,470.65 

16,282.61 


1.0189        844,873.U 


.8340     7,966,69a88 


2.1960 
1.8070 
1.7121 
2.4634 


1.9065 


8.1834 
.1745 


L817D 


8.1139 
4.9077 
4.8107 
6.3960 
24.0801 


8.0487 


11.4600 
11.8699 
2a  0106 


11.6670 


&8765 


Note.— Bold-face  type  indicates  credit 
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Exhibit  A. — GoNflTRUonoN  Ezfbnixtubbs  to  Junb  90, 1914— Continued. 
TABI.B  3.— Cbiutniceicm  ojoamalfnm  and  inekuHng  Pedro  Migud  to  ike  mo— Oontinaed. 


Inmwork: 


1910.. 

ini.. 

1913.. 
1913.. 
1914.. 


Total  to  Jmie  90, 
1914. 


1912.. 
nnol7Mrl913.. 
Final  yeor  1914.. 


Total  to  Jmie  80, 
1914. 


dami: 
1913.. 
1914.. 


Total  to  jrano  30, 
1914. 


Opeiating  machinery: 
^toS  year  1912.. 
Fiaoal  year  1913... 
Final  year  1914... 


Total  to  June  80^ 
1914. 


in   machinery 
toafallatVw: 

rear  1913. 

year  1914 


Total  to  June  90, 
1914. 


Maaonry  lleoal  year 
1914  (total) 

IroBwork  and  mieeel- 
laaeoua,  flieal  year 
1914  (total) 


tiflo,  flecal  year 
1914  (total) 


Qoanttttaa. 


Total  control  hoon. 


tftnberK 
FlKal  year  1913. 
Ftocal  year  1914. 


Total  to  JoM  80, 
1914 


Orib  taiden,  flaoal  year 
1914  (total) 


Cu.fi», 


9,814 

18,  au 


28,056 


Total   dhrlflion   ez- 

arbltiartea        for 
plant. 


Amount. 


f02,9Sa46 
413. 1(8. 74 
233.^1.411 
123. 017.79' 
10,619.23' 


Unit 


871,983.03 


129.400.00 

1,104,446.28 

063. 67a  84 


1,897,616.21 


38.808.76 
698,489.34 


687,302.99 


160.666.; 
1,290.34a 
981.648.i 


2,432,449.] 


110,911. 
207,371.77 


38811 


818,383.16 


949 


64,321.40 


23, 19a  76 


.3013 
11.3685 


AdminlatratlTo 
and  fBoeral  ex- 


82. 49a  41 

34,433.36 

29,325.29 

634.49 

4,062.14 


70,946.68 


22,80a20 
6,158.34 

8, 64a  60 


26,292.46 


663.09 

3, 94a  93 


4,60a( 


Unit 
oort. 


6,494. 
38.737.62 
80.166.61 


136,397.63 


8.747.01 
26, 28a  46 


1L3460 


67.2407 


40,761.20 


117,263.86 


6, 16a  10 
838.83 


6,607.98 


68.081.06 


84,97a  47 


8, 06a  09 


3, 68a  92 


2. 16a  99 


13,9ia60 


80.8913 
1.437B 


1.2467 


Total  eoit 


896, 44a  87 
447,687.08 
251,66a  70 
123.652.28 
14,681.37 


942,9Sa31 


Untt 


163, 29a  29 

1,009,191.94 

673.317.43 


l,983.80a66 


89,367.44 
602, 44a  17 


641,8Qa61 


167.059.83 
1.829, 07a  22 
l.O71,70ail 


2,667,847.16 


66a  39  812. 


119. 
233.601.23 


368.260.62 


a4897 


8iaoo 

07.04 


883.07 


6,643.67 


63, 37a  00 


36,889.68 


43.913.19 


131. 17a  96 


6,986.13 
40a87 


7,891.00 


89.634.68 


192B 
12.8064 


12.6017 


6&7304 


Mon.— Bold-fMB  type  Indkatea  credit 
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Exhibit  A. — OoNSTRUonoN  Expbnditurbs  to  June  SO,  1014— Gontixnied. 
Tablb  3. — Cont^brwdAon  ofeanalfroni  anivndudmg  Pedro  Miguel  to  the  wo— Gontmaed. 


Backfill: 

MftT  4.  IVH,  to  June 


lAJ  4,  19 

ao,iMo. 

Fiscal  year  1010. 
Fiscal  year  1911. 
Fiscal  year  1012. 
Fiscal  year  1913. 
Fiscal  year  1014. 


Total  to  June  30, 
1014 


Fillinc  center  wall: 
Fbcal  year  1012. 
Fiscal  year  1013. 
Fiscal  year  1014. 


Total  to  June  30, 
1014. 


Cleaziim;  un,  flsoftl  year 


1014  (1 


Permanent  tracks: 

Fiscal  year  1014  (total) 

Total    Miraflores 
locks 


QnantitieB. 


Total    Mirafloros 
locks  and  dams. . . 


LA  BOCA  Locks  and  dams. 

Dry  excavation.  May  4, 
1004,  to  June  30,  1009 


(total) 
Construction: 

Dam,  May  4. 1004,  to 
June  30, 1009  (total). 
Locks,  May  4, 1904,  to 
June  30, 1000  (to- 
tal)  


Total  La  Boca  locks 
and  dams. 


Total  lover  locks 
and  dams— Paci- 
fic entrance 

Plant  —  Overcharge  to 
construction  to  be  ad- 
Justed  on  completion 
of  work 


Total. 


Naos  Island  Breakwater: 

Fiscal  year  1010. 

Fiscal  year  1011 

Fiseal  year  1012. 

Fiscal  year  1018 

Fiscal  year  1014. 


Total  to  June  30, 
1014 


Cu. 


.pit 
409,211 
121,060 
53.&21 
442,774 


300,198 


2,366,252 


7,912 

140,301 

02,244 


240,457 


Total  dlvislim  ex- 
penses, tnclndtng 
arbitianes  for 
plant 


Amoonti 


S38,80L83 
52,17a  32 


22,073.42      .4288 


012,052.61 


8,011.43 
80,174.58 
48,64a  13 


Unit 
cost. 


10.0600 
.4300 


184,704.00      .4174       11,574.30 


070,468        808,448.50       .4068       32,474.60 


216,86a54      .6021      27,045.50 


.3855 


1.0126 
.5073 
.5273 


145,826.14 


78,233 


78,233 


( 


782,021 


663,137 
652,587 


2,067,745 


42,953.51 


5,204.52 


17,800,304.06 


10,727,277.46 


181,254.40 
288,601.56 
145,828.37 


565,684.33 


20,202,061.79 
88,166.68 


20,200,466.21 


r  36,847.73 
{  21,238.30 
I   184,839.41 


191,616.45 
897,616.22 


782,157.11 


.5846 


1.6777 


I- 


2467 


.2934 
.6068 


.3747 


AdmlnistratiTa 
and  general  ex- 


Amount 


16,246.87 
6,74L18 
2,5^7.17 


87,530.80 


403.00 
6,027.48 
8,202.01 


14,632.58 


6,351.26 


241.70 


1,247,773.14 


1,417,42L97 


27,088.88 
26,748.51 
13,478.03 


67,315.43 


1,484,737.40 


1,484,737.40 


j  20.1 


30,539.96 
48,355.07 


68,915.06 


Unit 
cost 


80.0168 
.0567 
.0478 
.0261 


.0362    430,923.10 


.0775 


.0870 


.0508 
.0404 
.0689 


.0587 


.3463 


I- 


.0314 
.0741 


.0330 


Total  cost 


Amount 


843,048.70 
68,  on.  50 

25,533.50 
106,360.20 


244,806.13 


000,582.31 


8,414.52 
85,202.06 
56,842.14 


160,458.72 


40,304.77 


6,446.22 


10,057,167.30 


21,144,680.43 


158,343.28 
815,350.07 
159,306.40 


632,999.76 


21,777,699.19 


23,486.68 


21,754,208.61 


f  86,867.76 
{  31,238.30 
I  134,839.41 
212,166.41 
446,971.20 


861,072.17 


Unit 
ooat 


80.10S2 
.4866 
.4771 
.4435 
.4400 
.6796 


L0635 
.6377 


6433 


2.0840 


1- 


3487 


.4077 


Note.— Bold-(aoe  type  indicates  credit 


OOST-KBEPING. 
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Exhibit  A. — Gonstbuotion  Expenditures  to  June  30,  1914 — Continued. 
Table  S.—ConttructUm  qfeanalfrom  and  including  Pedro  Miguel  to  the  Ma— -Continaed. 


Quantitiss. 

Total    division  ex- 
penses,  including 
arbitrarios        to 
jdant. 

Admin  is  tratlTO 
and  general  ex- 
penses. 

Total  cost 

• 

Amount. 

Unit 
cost. 

Amount. 

Unit 
cost. 

Amount 

Unit 
cost. 

TEEMBSAL  FACILITIES— 
BALBOA. 

Fiscal  mr  1911 

Cn.ydi, 

$16,277.26 

1,175.16 

13,326.59 

6,719.57 

82,114.44 

257.48 

1,476.67 

652.99 

U8,391.70 

917.68 

14,803.26 

7,372.56 

Fiscal  Tsar  1012. ..... . 

Fiscal  vear  1913 

Fiscal  year  1914 

Total  to  June  30, 
1914 

35,148.26 

4,501.58 

30,649.84 

Pmaringslte: 
MisceUaiieoa^— 

Fiscal  year  1911... 

4,547.06 

27,200.94 

135,879.24 

267,819.71 

478.49 

1,004.22 

7,914.80 

17,969.96 

5,025.57 

28,205.16 

143,794.04 

285,789.67 

Fiscal  year  1913... 
Fiscal  year  1913... 

Fiscal  year  1914... 

Total  to  Jane 
80^1914 

435,446.97 

27,367.47 

462,814.44 

Xzoavation— 

Fiscal  year  1912... 
Fiscal  year  1913... 
Fiscal  year  1914... 

23,140 

388,507 

5,855 

19,785.26 

212,172.31 

13,499.44 

80.8550 

.5447 

3.3056 

1,687.36 

15,554.56 

715.95 

SO.  0729 
.0399 
.1223 

21,472.62 

227,726.87 

14,215.39 

10.9379 

.5846 

3.4379 

Total  to  June 
30^1914 

418,562 

345,467.01 

.5864 

17,957.87 

.0429 

263,414.88 

.6293 

Villinc- 

F&eal  year  1912... 

Fiscal  year  1913... 

Fiscal  year  1914... 

23,140 
482,279 
258,623 

10,739.54 
191,084.53 
110,843.41 

.4641 
.3961 
.4286 

826.56 
12,207.78 
11,140.01 

.0357 
.0253 
.0131 

11,566.10 
203,232.31 
121,983.42 

.4998 
.4214 
.4717 

Total  to  June 
30,1914 

764,042 

312,607.48 

.4002 

34,174.35 

.0316 

336,781.83 

.4406 

afs  eolTort,  flscal 
year  1914  (total) 

41,137.01 

9,336.10 

50,473.11 

Yards  and  tnOa: 

Fiscal  year  1912. 

6,421.98 

8,629.63 

23,924.97 

■ 

601.57 
790.64 
655.97 

7,023.55 

9,420.37 

34,580.94 

Fiieal  year  1913 

Fiieal  year  1914 

Total  to  June  30, 
1914 

88,976.58 

3,048.18 

41,034.76 

Diedging  inner  basin: 

Fisoal  year  1912. 

Fiscal  year  1913 

Fisoal  year  1914. 

370,607 
1,401,207 
1,936,967 

58,549.14 
315,567.78 
818,854.74 

.1580 
.1538 
.1655 

5,894.70 
19,887.86 
80,191.07 

.0151 
.0143 
.0157 

64,148.84 
336,465.14 
840,045.81 

.1781 
.1680 
.1813 

Total  to  June  30, 
1914 

3,008,781 

502,971.66 

.1603 

56,673.13 

.0151 

648,644.79 

.1754 

Mate  dry  dock: 

Flseal  year  1911 

1,563.66 

10,157.81 

131,783.01 

360,816.12 

193.16 

921.13 

7,231.67 

29,335.74 

1,755.81 

11,078.94 

139,014.68 

890,151.86 

Ftaal  year  1912....... 

Fisoal  year  1913 

Final  year  1914. 

Total  to  Jans  80, 
1914 

604,830.50 

87,680.70 

543,001.39 

Dry  Dook  No.  %  flscal 
y«ar  1914  (total) 

78,813.02 

9,506.00 

87,830.11 

NovB.— Bol4-*»e  type  indicates  oredtt. 
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Table  3.— 


A.— OoNSTBUonoN  ExPBNDiTUBBs  TO  JuNB  90, 1914— Continued. 
o/eanalfrom  andinduding  Ptdro  IHguel  to  tht 


Qnantttks. 


Total  dhrision  oxy 
p«nsM,  indudliig 
srbltnnM  for 
plant 


Amount. 


Unit 

006t 


AdmlnJstratlTa 
and  gonarai  az- 


Amoimt. 


Unit 
ooat. 


Total  ooft 


Amoont 


Unit 
It. 


AL  WkCOJnEB— 


Coaling  plant: 

Fiscal  year  1912.. 
Fiacal  year  1913.. 
Fisoal  year  1914.. 


Total  to  Jane  SO, 
1914 


Bntranoe  basin,flaoaly«ar 
1914  (total) 


Baa  walk 

Fiscal  year  1913.. 
Fiscal  year  1914.. 


Total  to  Jane  30, 
1914 


Femanentshopa: 
Fiscal  year  1912.. 
Fisoal  year  1913.. 
Fiscal  year  1914.. 


Total  to  Jane  30, 
1914 


UoelDK 

Fisoal  year  1912.. 
Fiscal  year  1913.. 
Fiscal  year  1914.. 


Total  to  June  30, 
1914 


Fod-oll  tanks: 

Fiscal  year  1913.. 
Fiscal  year  1914.. 


Total  to  June  30, 
1914 


Dredging  tMrth  for  oil 
slijps: 

Fiscal  year  1914  (total) 

Total  terminal  fiicil- 

Itles— Balboa 

Plant— amount  to  be  ab- 
sorbed after  June  30,  1914 


Total. 


lianuActurlng  plant: 
Amount   to   be  ab- 
sorbed after  June  30, 
1914— 
Electric  power 

plant 

Ancon  rock  quarry 
Cbame  sand  plant 


Total. 


Total  Pedro  ICi- 
gueltotbe 


^.fdt. 


$1,237.89 

60,295.26 

235,736.02 


$124. 16 

2,879.81 

12,861.66 


$1,362.06 

53,175.07 

248,597.68 


287,260.17 


15,866.63 


803,134.80 


388,118 


886,004.07 


$0.9946 


28,943.67 


10.0746 


414,947.74 


$L0098 


2.73 
124.12 


126.85 


3,653.35 

271,598.70 

2,169,210.18 


2,444,462.23 


8,653.35 
287,602.30 
921,761.36 


1,212,917.01 


2,676.18 
41,636.20 


44,312.38 


6,976.95 

6,665,446.24 
134,176.77 


6,709,622.01 


206,609.96 

£1,417.18 

7,784.95 


176,407.83 


65,038,650.72 


.26 
6.50 


6.76 


24,275.32 
106»632.05 


190,907.37 


25,709.97 
99,005.06 


124,805.06 


24.41 
324.22 


348.63 


92.14 


649,216.72 


649,216.72 


4,084,166.63 


NOTS.— Bold-laoe  type  indicates  credit 


2.99 
129.62 


132.61 


3,663.36 

205,874.02 

2,335,842.23 


2,636,369.60 


8,663.36 

813,212.27 

1,020,856.44 


1,337,722.06 


2,700.60 
41,960.42 


44»661.01 


6,060.00 

7,214,661.96 
134,176.77 


7,348,837.73 


206,600.96 

84,417.18 

7,7S4.M 


176,467.83 


69,122,817.36 


GOST-EBEPIKO. 
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A.— Ck>N8TBUcnoN  £zpBNDiTUBB8  TO  JuNB  30,  1914— Continued. 

Tablb  4. — Jfitoettanaoia. 


QuantltieB. 

Total  division  ex- 
penses, Including 
arbitraries        for 
plant 

AdministratlTe 
and  general  sk- 

IMnSSB. 

Total  ooflt 

■" 

▲mount. 

Unit 

Amount 

Unit 
cost 

Unit 

PsucANsmr  TowNflRxa. 

BsIboK 

Fiacia  year  1013 

«45,807.« 
363,306.80 

........ 



$3,686.70 
31,184.39 

849,848.26 
894,403.19 

Flml  yaw  1914 

Total  to  Juno  30, 
1914 

409,116.35 

........ 

34, 72a  00 

^^^^^ 

443,83a  44 

1 

*** 

La  Boca,  flaoia  year  1914 
(total) 

132,539.23 

10,36a  18 

142,00a41 

............ 

........ 

Pedro  lUcafll,  flflcal  year 
1914  (total) 

112,349.25 

14,868.13 

127,217.38 

............ 

Total     permanent 
town  sites 

664,004.83 

........ 

69,964.40 

713,060.23 

..•••... 

PXRMAKSMT  B17ILDIN08. 

Dwttening,  general; 

fiscal  year  1913 

20,445.61 
7,144.01 

20, 44a  61 
6,874.36 

Fiscal  year  1914 

"*i,*466.*66;!:::ii; 

Total  to  June  30, 
1914 

13,301.60 

1,460.66   

14,771.16 

............ 

Concrete  bnlldlna: 

AdmJnlstntion  bulld- 

Fteoal  year  1913... 

82,976.61 
683,960.48 

1,319.31 

71,663.60 

34, 29a  92 
756,613.06 

Fiscal  year  1914... 

Totri  to  June 
30,1914 

716,936^00 

73,972.91 

780,900.00 

FouT-llunfly  quarters, 
fiscal     year     1914 
(total) 

425,2iai7 

45,872:16 

■••••••• 

470,682.82 

....a....... 

Tvro-temily  quarters, 
fiscal     year     1914 
(total)... 

20,737.76 

066.76 

21,60161 

, 

lilsoeOaneons  build- 
ings, fiscal  year  1914 
(total)..... 

4,601.48 

2ia35 

4,001.83 

*  * "  *  * 

Wooden    buildings    le- 
vseted: 
lAborsfs'  quarters, 
LaDoca— 
Fiscal  year  1913... 

9,147.86 
148.062.43 

9,147.86 

148,062.43 

Fiscal  year  1914... 

Total  to  June 
10,1914 

157, 23a  28 

157,28a  29 

, 

Xmoloyees'  quarters,  Bal- 
boa, fiMU  year  1914  (to- 

isr. 

81,962.85 
1,447.73 

81,962.86 

Employees'  quartan,  Pa- 
isbo.  flsod  year  1914 
(total) 

1,447.78 

Bmployees'  guartsn,  Pe- 
dnTlIigner,  fiscal  year 
U14  (total) 

19,708.68 

19,708.68 

Total     permanent 

KnlMtep 

l,441,9n.40 

i90,08aa 

1,688, 2QS.B 

.  .j^ 

Moa.^Bold-teoe  type  indicates  crsdlt 
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Exhibit  A. — CoNSTRUcnoN  Expenditubxs  to  June  30,  1914 — Continued. 

Tablb  4. — Miseelkmeoui — Continued. 


Total   division   ex- 
penses, including 
arbitraries         for 
plant  ' 

Administratiye 
and  genaral  ex- 
penses. 

Total  cost 

Amount 

TTnft 
cost 

Amount 

Unit 
cost 

Amount 

Unit 
cost 

PntMAVXlIT  BT7ILD1N08— 

Oontinoed. 

Plant— Amocmt  to  be  ab- 
sorbed after  June  80, 
1014 

121,340.06 

.... 

121,340.06 

'  ■ 

Total 

1,462, 67a  46 

$120,080.82 

1,583,55L28 

IJ0HT8  AND  BUOTS. 

Fiscal  year  1011 

12,066.85 
102,364.12 
235,738.81 

2,310.03 

0,255.81 

8,751.46 

23,30ai3 

14,374.88 
111,610.03 
244,40a27 
188,liai6 

Fiscal  year  1012 

Fiscal  Tear  1013 

Fiscal  vear  1014 

164, 72a  03 

Total  to  June  30, 
1014 

614,878.81 
30,041.27 

43,716.43 

568.505.24 
30,041.27 

Plant— Amount  to  be  ab- 
sorbed after  June  30, 
1014 

Total 

546,82a  08 

43,716,43 

680,536.51 

POWXB-TEAN81CI88IOM 
8TSTSM. 

Transmission   and   duct 
lines: 
Fiscal  year  1013 

13,214.33 
1,222,745.02 

80L30 
104,014.16 

14,015.63 
1,327,660.1s 

Fiscal  year  1014 

Total  to  June  30, 
1014 

1,235,060.35 

105,715.46 

1.341,674.81 

Transformer  stations,  fis- 
cal year  1014  (total) 

514,6ia33 

80,07L51 

653,681.84 

Total  power-trans- 
mission system . . . 

1,750,560.68 
752.36 

144,786.07 

1,805.356.65 
752.36 

Plant— Amount  fb  be  ab- 
sorbed after  June  30, 
1014 

Total 

1,751,822.04 

144,786.07 

1,806,100.01 

Total  miscellaneous 
constraction 

4,413,717.41 

360.438.62 
102,208.82 

•*•*•••* 

4,783,156.03 
102,208.82 

General  expenses,  June, 
1014 :. 

Total  construction 

costs 

104,160,2ia03 

17,135,860.41 

211,205,071.34 

COST-KEEPING. 
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Exhibit  G. — ^Dbtailbd  Cost  to  Junb  SO,  1914. 

Tablb  l.—SpiUway  gata  and  maehiMry,  lock  gaU8^  emergency  daaoM,  dtamfmden^  and 

hydroeUebric  pofwer  plant. 


Axnomit. 


Oatun. 


PedxolCigiML    HlrallonB. 


SpfDwaj  gatM  and  caissons: 


Payments  to  contnctor. 
Tnstallatifln 


Total  gatM. 


PayuMnts  to  contractor. 
Installation............ 


Total  cainons. 


Administrative  and  general  expense. .,. 
Total,  spillway  gates  and  caissons. 

SpUhray-gato  marhines; 

Inspection. 

Testing 

Original  cost  of  machinery 

Installation,  mechanical  and  electrical. . 
Cleaning  up 


Total  division  cost,  spill way^gato  machines. 
Administrative  and  general  expense 


Total  cost,  spUlway-gato  machines. 


Lock  gates: 

Inspection. , 

PavmentB  to  contractor  ^. 
Other  ex] 


Total  division  cost,  lock  gates 

Administrative  and  general  expense. 


Total,  lock  gates.. 


Fonder  chains: 
Inspection.. 

Testixig 

XUtauilian. 


Total  division  cost,  tender  chains. . 
Administrative  and  general  expense. 


Total  cost,  tender  chains. 


Emergency  dams: 

Inspection 

Pavments  to  contractor. 
Otnerexi 


expenses. 


Total  division  cost,  emergency  dams. 
Administrative  and 


Total  cost,  emergency  dams. 


Hydroelectric  power  house,  Oatun: 

BuUding 

Equipment- 
Inspection. 

Testing. 


Original  cost  of  equipment. 
InsnUIation 


Cleaning  up 

Totd  cost  of  equipment . 


Total  division  cost,  hydroelectric  power  house. 
Administrative  and  general  expense 


Total  cost,  hydroelectric  power  house. 


$49,509.20 
34,844.50 


130,638.00 
11,781.72 


84,353.79 


42,420l73 


6,690.00 
635.31 


5,600.00 
1,100.06 


6,325.31 


6,790.06 


5,102.18 
95,781.28 


1,321.46 
49,641.23 


2,036.10 

1,289.29 

78,229.66 

21,495.63 

80.95 


879.30 

871.90 

77,667.38 

28,110.11 

594.36 


103,131.63 
3,701.19 


107,622.05 
4,827.56 


106,832.82 


112,450.61 


90,676.03 

2,368,173.08 

332,714.38 


159,818.37 

1,574,355.21 

149,320.39 


49,470.81 

1,690,414.00 

157,355.63 


2,791,563.49 
75,597.61 


1,782,903.97 
14,112.37 


1,887,249.53 
26,265.20 


2,867,161.10 


1,707,106.34 


1,023,514.73 


2,lia60 

576.03 

4,458.15 


816.66 
"6,d84."7i" 


266.68 


7,145.06 
27.51 


6»401.36 
27.36 


266.68 
27.25 


7,172.60 


6,428.73 


203.08 


43,582.42 

640,123.54 

78,132.66 


30,260.15 

747,870.00 

20,703.82 


27,058.97 

670,33&37 

30,906.75 


761,83&62 
7,799.04 


807,843.06 
2,370.63 


687,302.99 
4,600.62 


769,637.66 


810,222.60 


641,803.61 


328,457.08 

2,228.66 

3,474.62 

208,657.40 

85,780.23 

105.60 


300,255.60 


628,712.68 
44,840.00 


673,561.68 


1  Includes  lock-gate  spare  ports  at  Pedro  MigoeL 
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Exhibit  O.—Detailed  Cost  to  June  30,  1914— CJontinued. 
Table  2. — Locks  operating  machinery. 


Operating  machinery: 

Inspection 

Testing 

Gleaning  np 

ICitar^te  machines: 

Utter  gate  moving  machines,  mechanical- 
Number  of  machines « 

Oriidnal  cost  of  machinery 

Mechanical  installation 

Total  miter  gate  moving  machines,  mechanical 

Average  cost  per  machine 

Miter  forcing  machines,  mechanical- 
Number  of  machines. 

Original  cost  of  machinery 

Mechanical  tnst«^iiftt<on 

Total  miter  gate  forcing  machines,  mechanical . 

Average  cost  per  machine. 

Handrail  machines,  mechanical- 
Number  of  machines 

Orifrinal  cost  of  machinery 

Mechanical  installatfon 

Total  handrail  machines,  mechanical 

Average  cost  per  machine. 

Ottte  sump  pumps,  mechanical— 

Number  of  machines 

Original  cost  of  machinery 

Mechanical  installatfon 

Total  handrail  machines,  mechanical 

Average  cost  per  machine. 

Xlectrical- 

Nnmber  of  sets  of  machines 

Original  cost  of  machinery 

Installation 

Total  electrical  installatfon 

Average  cost  per  machine. 

Total  mlter-gata  machines 

BMdc  stem  valves: 

Number  of  valves 

Original  cost  of  valves .* 

Mechanical  faistallation 

Total  rising-stem  valves 

Average  cost  per  valve 

Rhiiig  stem  valve  machines: 

Kiimber  of  machines 

Original  cost  of  machinery 

Iti^IltttUn    mAAhani/>ttl  atirt  electrical 

Total  rising  stem  valve  machines 

Average  cost  per  machine. 


Amount. 

Oatun. 

Pedro  Miguel. 

Mlraiforas. 

$75,129.47 

$33,654.64* 

$59,141.95 

47,898.42 

16,717.90 

10,647.43 

22,117.00 

16,057.82 

36,266.89 

40 

24 

28 

$313,311.51 
55,685.85 

$184,123.46 
29,673.42 

$207,309.81 
32,305.98 

368,997.36 

213,796.88 

239,615.79 

9,224.93 

8,906.20 

8,557.71 

20 

12 

14 

$17,671.11 
7,488.32 

$10,464.01 
3,778.47 

$12, 09a  76 
5,707.49 

25, 159. 43 

14,242.48 

17,798.25 

1,26T.98 

1,186.88 

1,271.30 

40 

24 

28 

$5,289.85 
5,893.93 

$2,791.95 
1,717.36 

$8,996.78 
4,962.45 

11, 183. 78 

4,509.31 

13,950.23 

279.59 

187.89 

498.54 

40 

24 

28 

$7,433.21 
3,497.72 

$3,819.68 
2,268.09 

$7,727.09 
,      3,77a52 

10, 93a  93 

6,087.77 

11,497.61 

273.27 

253.66 

4ia63 

40 

24 

28 

$58,513.88 
34,874.09 

$26,447.98 
16,428.39 

$47,364.14 
24,024.94 

93,387.97 

42,876.37 

n,  389. 08 

2,334.70 

1,786.51 

2,549.61 

509,659.47 

281,512.81 

354,250.96 

62 

30 

42 

$123,228.65 
62,575.39 

$61,449.64 
39, 07a  80 

$95,347.09 
66,461.01 

185,804.04 

100, 52a  44 

161.808.10 

2,996.H4 

3, 35a  68 

3,852.57 

62 

30 

42 

$407,289.05 
9.i.312.0t 

$171,401.02 
57,982.03 

$269,006.93 
61,60{i.<M 

500,601.09 

229,386.06 

330,615.78 

8,074.21 

7,(>lti.20 

7,871.81 
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Exhibit  0.— Detailed  Cost  to  June  30,  1914 — Gontuitted. 
Table  2. — Locki  operating  mathinery — Continued. 


Amount. 

Qatun. 

Pedro  Miguel. 

MiraHorei. 

Cylindrical  valves: 

Number  of  valves 

60 

20 

40 

■ 

AdjwttmeDt  * 

•7,m.io 

83,313.45 

811,260.75 

Average  cost  per  valve 

119.62 

165l68 

28L74 

Cjlindrtcal  valve  machines: 

60 

20 

40 

Or'jilnftl  cost  of  miichlnfls 

79. 94a  34 
23, 167. 84 

81,611.03 
8,758.55 

49,739.43 

13, 244. 66 

103, 106. 18 

40,309.57 

62,963.99 

1,71&47 

2,018.48 

1,574.60 

Auxiliary  culvert  valve  machines: 

4 

4 

4 

Orizlnal  cost  of  machines 

5,401.82 
1,787.51 

6,384.74 
2,00a62 

5, 276. 28 

2,954.83 

7,180.33 

7,385.36 

8, 231. 11 

1,707.31 

1,846.34 

2,057.78 

Chain  fender  machinery:  > 

16 

16 

16 

Original  cost  of  machines 

209,r36.04 
66,420.91 

218,797.65 
47,80ai3 

232,804.61 
55,36&.S5 

Total  cwA  Crhain  fender  machines 

275,956.96 

266,597.78 

288, 170. 16 

17,247.31 

16,662.36 

18,0ia64 

Culvert  pumps: 

Number  of  immps 

1 

1 

1 

Original  cost  of  pumps 

2,808w92 
632.34 

2,903.91 

2,781.27 

2,903.92 
715.78 

YnstrA>lAt<nn.  mechanical  and  electi'ical 

Tota^cost  culvert  pumps 

3,441.26 

6,685.18 

8,619.70 

Drainage  sump  pumps: 

Number  01  pumos 

8 

3 

3 

Original  cost  of  pumps 

953.09 
481.05 

44.10 

inRtJ^i fiction .  mechanical  and  electrical            ........  . . 

1,606.89 

05L85 

Total  cort  of  pumps . . 

1,606.89 

1,434.14 

995.95 

Average  cost  per  pump 

535.63 

47&05 

331.98 

Electric  locomotives: 

N  umber  of  locomotives 

7 

8 

A 

Original  cost  of  locomotives 

92,317.14 
11,799.06 

105,437.02 
4,229.89 

79.019.90 

Testing  and  erecting 

6,30a45 

Total  cost  of  locomotives 

104,116.20 

109,666.91 

85, 82a  35 

Average  cost  per  locomotive 

14.873.74 

13.708.36 

14. 22a  06 

Test  locomotive  returned  to  General  Electrical  Co 

25,085.15 

Total 

129,201.35 

Equipment  for  transformer  rooms: 

Nn»pber of roflms .....x.            .  ....y 

17 

9 

13 

Original  cost  of  equipment 

112.651.32 
40,443.76 

43,943.90 
36.476.96 

90, 354.  42 

Installation y 

33, 491. 74 

Total  cost  equipment ^  

153.095.08 

80,420.86 

123.846.16 

Average  cost  per  room 

9,005.59 

8,935.66 

9,526.63 

^  Original  cost  and  installation  of  valves  included  in  ''Locks,  ironwork. 


t» 


s  Unoompletad. 


GOST-KEEPINQ. 
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Exhibit  C. — Detailed  Cost  to  Juke  30,  1914 — Gontinued. 
Table  2. — Locks  operating  maekinery — Continued. 


Amount. 

• 

Gatun. 

Pedro  Miguel. 

Miraflores. 

High  tenston  switch  chambers: 

'Nnml,>w  of  chambfiTS 

2 

2 

2 

Orteinal  cost  of  eQalDment 

$2,682.78 
1,344.63 

$2,682.78 
878.25 

$2,682.77 

In«t4UAtV>n r 

2, 126. 96 

Total  cost  0  f  equipment 

4.027.41 

3,56L03 

4,809.72 

AwaEeoost  dot  room 

2,013.70 

1,78a  51 

2,404.86 

Poiwar  cable:  1 

O'hrfpal  codt  caW*  and  eavlp'nfnt , 

1313.492.21 
72,660.23 

$107,568.18 
47,005.85 

$195,919.26 

l^istallatfon.... .............. , .  ,  .  • 

92.503.03 

Total  cost 

386,152.44 

154, 574. m 

288,422.29 

Doors  for  cable  manholes  and  crossovers: 

Orieinal  cost  of  eouicment » 

230.30 
324.61 

57.24 
257.57 

126.13 

TflStA.lli|tiOn - -  -  -   r  r       -  T  T  .    -   . 

447.35 

Total  cost 

554.91 

314.81 

673.48 

Lighting  and  telephone  system: 

Or  if  hial  cost  of  equ  irment 

65.223.28 
40,952.55 

34,204.54 
28,850.70 

55,697.65 

Insiailation ^ .  x  x 

82.877.71 

Total  cost 

105,275.83 

63,055.24 

88,575.36 

If  achinerr  chambers  and  operating  tunnels,  finishing. 

20.831.47 

13.935.53 

20.892.73 

6 

6 

6 

Original  cost  of  equ  Ipment 

$4,678.40 
1,054.48 

^.821.96 
3,013.06 

$3,706.62 

A  ssembl  lug.  ....7..^. 

657.55 

Total  coat  of  screem 

5.732.88 

7.835.02 

4,364.17 

Average  wwt  perncrnMm^--^-^-..^,,.,-,-^,,^^,,,,^.^,.. , 

955.48 

1,305.84 

727.36 

Dating  machfaiery  chambers  and  approach  walls: 

Orifinal  cost  of  eQuioment 

60,001.87 
32,316.11 

71.723.32 
33,969.07 

29.181.31 

IsstallatioQ. •. 

29.514.25 

Total  coit  decking  machinery  chambers  and  approach 
walls 

92,317.98 

105.692.39 

68,695.66 

Linear  feet  of  track. ^r. 

37,326 

24.010 

31.153 

Original  cost  of  equipment x 

307.443.20 
141,798.17 

201,581.26 
124.274.49 

258.149.47 

148. 797. 47 

Total  towing  track  system , 

449,241.37 

325.855.75 

406.946.94 

ATorace  cost  i>er  linear  Ibot.  x ^ .  x . 

12.04 

13.57 

13.06 

C%JHim  ffflfi  adjusting. 

13,830.14 

6,966.00 

9,063.09 

Vloat  wells: 

Number  of  wells 

20 

12 

14 

Original  cost  of  machlnerT 

$8,675.14 
2,092.74 

$6,182.96 
1,621.08 

$6  084.82 

1.555.51 

Total  cost  float  wells 

10,767.88 

6,804.04 

7.640.33 

AToraga  colt  per  wall 

538.40 

567.00 

545. 74 

Ptootbrldges  and  lift  waU  laddera.  InstaUat ion ! 

480.01 

248.85 

652.21 

NumMT  of  Dumcff 

3 

2 

2 

Original  coat  of  cable  not  m  yet  distributed  between  dliTerent  locks  and  duct  Ifnen. 
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Exhibit  C. — Dstailsd  Cost  to  Junb  30,  1914 — Continued. 
Table  2. — Locks  operating  macfttn^rv— Continued. 


Amount. 

Gatun. 

Pedro  Miguel. 

Miraflores. 

Machinery  and  oable  pit  pomps— Continaed. 

Oricliial  cost  of  machmoTY 

SI,  168.20 
69.24 

1804.28 
188.23 

1804.28 

123.81 

Total  cost  machlTMnr  and  cable  pit  niinps .  ........ 

1,237.44 

992.51 

928.09 

ATcraen  rost  p*r  imi'**d  ................................. 

412.48 

496.26 

464.05 

Control-bouse  equipment: 

Original  cost  of  eaulpment 

27,617.13 
11,705.96 

20,a'i9.42 
7,855.79 

26.016.78 

Macbinf^iT  installation 

14,734.42 

Total  cost  control-bouse  eauipment « 

39,413.09 

27.915.21 

40,751.20 

Doors  and  grill,  operating  tunnel: 

Number  of  doon». . .  - .  - , .  . . 

44 

24 

81 

0  riglnal  cost  of  eq  uipment ^ 

81,^990.50 
2.423.96 

$1,096.66 
1,433.70 

$1,407.58 

Installation '...*. 

2,310.60 

Total  cost  of  doors  and  grill,  operating  tunnel 

4.414.46 

2.530.36 

3,718.18 

Ayerage  cost  per  door 

100.33 

105.43 

119.04 

C'oncrete  used  in  machinery  installation: 

Number  of  cubic  yards 

26.491.1 

21,150.79 

28,055.25 

Total  cost  concrete 

8328,782.69 

8245,799.10 

$318,283.15 

AyeraKe  cost  per  cnbic  yard 

12.4111 

11.6213 

11.3449 

Total  operation  machinery  installed 

3.48.'>,045.63 
198,244.74 

2,157,795.78 
132,108.12 

2.791.483.87 

Administrative  and  general  expense 

172.535.09 

Grand  total  operating  macbinerv 

3,683,290.37 

2,289,903.00 

2.964.018.96 

Table  3. —  Transmission  system. 


Suryeysand  testing 

Inspection 

Towers: 

Number  of  towers 

Tower  erection 

Average  cost  per  tower 

Insulators  and  wires: 

Numt)er  of  miles 

yiflLnping  insulators  and  stringing  wires 

Ayerage  cost  per  mile 

Duct  lines: 
Oatun— 

Linear  feet  of  line 

Construction  of  duct » 

Average  cost  per  foot 

Pedro  Miguel- 
Linear  feet  of  line 

Construction  of  duct* 

Average  cost  per  foot 

Miraflores— 

Linear  foet  of  line 

Construction  of  duct » 

Average  cost  per  foot 

•  Cost  oi  cable  not  ss  yet  segregated  from  locks  account 


Amount. 


$16,600.80 


18,191.36 


81&.00 

747,082.23 

017.77 


44.46 

266,401.06 

5,991.98 


14,230.00 

78,688.08 

6.63 


11,012.00 

02,441.13 

8.39 


2,650.00 
15,564.09 

6.87 
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Exhibit  0. — ^Dbtailbd  Cost  to  Junb  30,  1914— Continued. 
Table  3. — Transmisnon  syHern — Continued. 


TnuBslioniier  sabstations: 
Cristobal— 

BuildiDf 

Original  cost  of  equipment. 
Installation  of  equipment.. 


Total  cost  of  Cristobal  substation. 


Oaton— 

BuHdinx 

Originafcost  of  equipment. 
Installation  of  equipment.. 


Total  cost  Qatun  substation. 


Mlraflores— 

Building 

Original  cost  of  equipment. 
Installation  of  equipment.. 


Total  oost  Miraflores  substation. 

BaIboa-> 

Building 

Original  oost  of  equipment. 

Installation  of  equipment 


Total  oost  Balboa  substation. 


Amount. 


$114,810.30 
4,426.02 
4,131.34 


123,368.26 


145,717.92 
26,812.89 
14,005.22 


186,536.03 


103,509.04 
43,038.59 

o,  V94.  SJ 


155,532.20 


45,565.12 

2,807.71 

801.01 


49,173.84 


Total  division  oost  transmission  system i    1 ,  750, 560. 6S 

144,786.97 


Administrative  and  general  expense 
Total  cost  transmission  system 


1,895,356.65 


Table  4. — Aids  to  navigation. 


Item. 


Preliminary  work 

Preparation  sailing  chart. 
West  breakwater  light. . . 
West  breakwater  beacon. 
Beacon  No.  1,  Atlantic. . . 
Beacon  No.  2,  Atlantic. . . 
Beacon  No.  3,  Atlantic. . . 
Beacon  No.  4,  Atlantic. . , 
Tower  No.  6,  Atlantic . . . 
Tower  No.  6,  Atlantic. . . 

Tower  No.  1,  lake 

Tower  No.  2,  lake 

Tower  No.  3,  lake , 

Tower  No.  4,  lake 

Tower  No.  6,  lake 

Tower  No.  6,  lake 

Tower  No.  7,  lake 

Tower  No.  8,  lake 

Tower  No.  0,  lake 

Tower  No.  10,  lake 

Tower  No.  11,  lake 

Tower  No.  12,  lake 

Tower  No.  13,  lake 

Tower  No.  14,  lake 

Tower  No.  16,  lake 

Tower  No.  16,  lake 

Tower  No.  17,  lake 

Tower  No.  18,  lake 

BMiCon  No.  19,  lake 

Beacon  No.  20,  lake 

Tower  No.  22,  lake 

Tower  No.  23,  lake 

Tower  No.  24,  lake 

Tojrer  No.  25,  lake 

Tower  No.  27,  lake 

Tower  No.  28,  lake , 

^aacmi,  Auita  Cms 


Amount. 


$49,124.26 
1.018.67 
27,369.34 
272.77 
1,507.06 
430.92 
547.54 
1,961.71 
6,122.06 
3,037.50 
5,903.82 
12,217.37 
3,269.51 
2,636.30 
7,166.60 
3,470.68 
2,668.15 
3,996.10 
2,680.80 
3,174.00 
4,973.30 
3,822.91 
2.  SOS.  57 
3, 739. 44 
4,229.34 
4,038.17 
5,414.80 
3,763.01 
23.06 
23.96 
2,511.10 
6,209.01 
1,991.52 
3,674.71 
3,711.38 
2,647.69 
1,200.36 
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Exhibit  G. — Dbtailbd  Cost  to  Junb  30, 1914 — Continued. 
Tablb  i,—Aid$  to  navigatum — Continued. 


Item. 


Beacon,  Dohto,  south. 

Beacon,  Tabemilla 

Beacon ,  Has  O bispo,  north 

Beacon,  Bas  Obispo,  south 

Beacons.  CulebraCut 

Beacon  No.  32, CulebraCut 

Tower  No.  I,  Pacific 

Tower  No.  2,  Pacific 

Tower  No.  3,  Pacific 

Tower  No.  4.  Pacific 

Beacon  No.  6,  Pacific .' 

Beacon  No.  6,  Pacific 

Beacon  No.  7,  Pacific * 

Beacon  No.  8,  I'acific 

Beacon  No.  9,  Pacific 

Beacon  No.  10,  Pacific , 

Beacon  No.  11,  Pacific 

Tower  No.  12,  Pacific 

Tower  No.  13,  Pacific 

Reference  tarfsets 

Reference  points 

Transmission  lines: 

A tlan tic  entrance,  west S3, 537. 36 

Atlantic  entrance,  east 4, 426. 16 

To  Tower  No.  25,  lake 101.30 

To  Tower  No.  28.  lake 1,147.37 

Bas  Obispo  conduit 8, 236. 97 

Bas  Obispo  to  Pedro  Miguel 22.196.86 

Pacific  entrance,  east 4, 4:{6. 44 

Pacific  entrance,  west 1 ,  620. 33 

Total  transmission  lines 

Gas  buoys,  lake  section 

Oas  buoys,  I'acific  entrance 

Gas  buoys,  general 

Gas  buoys,  22' shoal,  Llmon  Bay '. 

Bpar  buoys,  unlocated ■. 

Miscellaneous 

Buoy  sinkers 

Beacons,  common 

Lenses  for  Pacific  beacons 

Permanent  toolchrats 

Beacon  lanterns,  spares. 

Flashing  apparatus,  all  towers 

Flashing  apparatus,  spares 

Illuminating  apparatus,  towers  3-23 ' 

Carpentry  work,  all  towers 

Temporary  lights.  Pacific  entranoe 

Total  division  cost 

Administrative  and  general  expense 

Total  cost 


Amount. 


S2, 1.S7. 42 

1,014.99 

513.21 

162.02 

10,721.28 

1.057.43 

7,321.84 

4,691.83 

7,920.48 

7,003.52 

2,5K1.90 

775  72 

2,028  28 

1,93.3.42 

771.29 

332.27 

134.24 

2,285.77 

2.ai6.65 

8,5:i2. 16 

141. 15 


47,702.99 

4,479.44 

19.248.11 

156,942.22 

772.43 

8,021.90 

6,649.39 

2, 155. 81 

6,439.07 

60.09 

11.75 

84.3.63 

n.5l 

75.80 

6,264.79 

3.35 

658.29 


514,878.81 
43,716.43 


658,695.24 


Table  5. — Cristobal  terminaU. 


Quantities. 


Amount. 


Unit  coat. 


OOAUMG  PLAMT. 

IdsceManeoos: 

Designing 

Surveys 

Boring  and  test  pits 

Inspectk>n  in  the  United  States 

Temporary  tracks 

Dtvisloo  expense 


Cubkfarit, 


Total  dlviston  cost 

Administrative  and  general  expense. 


Total  cost. 


Dredging: 
Clearhig. 
Surveys. 


Operetfc>n  dipper  dredges 

lUkintenance  dipper  dredges. 
Operation  togs  and  dapea. . 


395.034 

395.034 

73.623 

73.623 

78,628 


88,625.93 

2.700.02 

147.76 

5.953.32 

17,098. 15 

1,125.38 


33.650.56 
1.682.14 


35,832.70 


474.28 
1.725.01 
4,351.72 
4,458.48 
8,633.87 


10.0012 
.0044 
.0501 
.0606 
.0480 
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Exhibit  C. — Dvtailbd  Oost  to  Junb  30,  1914 — Continued. 
Tablb  5. — Cristobal  <«rmtna2»— Continued. 


ooixmo  PLANT— continued. 

Bradcliig— OontlDaed. 

MaintenADce  tugs  and  clapets. 

Operation  plpe-Tlne  dredges 

luintenanoe  plpe-Une  dredges 

PipelinM , 

DlkeB 

DrUling 

Blastinc 

Openuwn  mlaeellaneous  floating  equipment. 
MainteDance  floating  equipment 


Plant,  arbitrary 
DhrMonexpcDM 


Total  dhrlaion  cost 

AdmlnJstnttre  and  general  expense. 


Total  ooit. 


FOondattona.  retaining  wall  constnictJon: 

Bniveys. 

POhig  in  place linear  feet. 

EzcaTatkm  for  lioandations 

Concrote 

ReiniorremcDts  in  place 

Ttrad  Irons  in  place , 

Fonns  Ibr  relamtng  wall 

Maintenance  of  equipment 

Dhrlsion 


Total  division  ooet..... 

Administrative  and  general  «»penie. 


Total  coit. 


FoaadatloBa, 

BurreTS 

Cflinders  in  place 

Ezoavatlon  In  cylinders 

BeinixeemaDts  for  cylinders. 

Treaties 

Maintenance  ol  eqnipmait. . 
Division 


Total  dlrlalan  ooet 

AdmtnlsfTatiYe  and  gmral  expense. 


Quantities. 


Cubic  fori*, 
73,623 
321,411 
321,411 
321,411 
321.411 
395.034 
395,094 
396.034 
305.034 
237,640 
895.034 


TOIal 

Brirflninr 


Filling  and  grading 

Maintenance  of  equipment. 
DlTialon 


Total  dhrislon  coiL 

Administrative  and  general  expense. 


Total  eort. 


Total  cost  ooaling  plant. 


Ftail«i]  tanks: 

Land  damagsL... 

Borreys 

Roadways 

Tank  flDundatkms. 
Concrete  gutters.. 


^payments. 
I^ooal  inspection. . . . 
DMaion  cqMnsa. . , 


Total  Itael^fl  tanks 

Total  Cristobal  terminals. 


633W**— 14- 


-32 


396.034 


395,034 


82,106 
3.781 
8»123 


lOR 


Amount. 


82.009.27 
45,594.77 
48.351.77 
16,406.47 

7.631.26 

63,^^.09 

46,705.34 

688.74 

1,828.89 
11,454.25 
10,208.50 


258.727.71 
29,747.18 


288,474.89 


675.62 

81,534.34 

4,635.69 

18,344.81 

497.50 

623.67 

3.329.93 

8.035.84 

1,920.95 


59,598.35 
2,791.33 


62,389.68 


675.63 

10.646.97 

820.76 

69.76 

21,971.28 

2,069.28 

1»236.94 


37,489.62 
1,215.02 


38.704.64 


451.21 

750.70 

52.99 

68.23 


1,823.07 
14.06 


1,837.15 


426,239.06 


2,416.00 

298.68 

8,766.70 

4,506.86 

1,103.87 

1,454. 19 

2,599.08 

81.330.18 

2,120.U 

102.00 


49,694.15 


475,933.21 


Unit 


80.0278 
.1419 
.1604 
.0510 
.0287 
.1362 
.1182 
.0017 
.0034 
.0482 
.0258 


.6660 

.0753 


.7308 


.8841 
L22e0 
4.2731 


7.8168 
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Exhibit  G.-— Drailed  Cost  to  June  30,  1914— <}ontiiiae<L 
Table  6. — Terminal  faeUUU^-^Balboa. 


Preliminary  tad  ganeral  work: 

SuppBjrB.... 

CletfinggiU 

Boring  and  test  pits 

Division  6Kp€nse 


Totel  dlrlBlen  cost 

TBXPABINO  SrrKS,  OENKKAL. 


Reoioyal  of  bandings 

Removal  of  landing  stage  far  Union  Oil  Co 

Removal  and  narrangement  of  Panama  R.  R.  tracks. 

Goneral  tracks 

Removal  and  reoonstmetian  Balboa-Anoon  road 

Removal  and  oottstructian  of  water  mains 

Gonorste  drain  ditoii,  Sosa  Hill 

Removal  of  qaartannaster's  material  yard 

Lind  to  Diablo  HOI 

Panama  R.  R.  doek 

Drainage  aroond  Balboa  wye  and  yards 

Temporary  installatton  Empire  shops,  etc 

Conslractfon  new  dredge  landing 

Division  expense 


Total  division  cost. 


Conrndn  River  drainage  culvert: 
Preliminary  and  general  work-^ 

Sorveys........ 

Designing 


Total. 


Foondations— 

Clearing 

Excavation  by  band 

Wooden  piles,  linear  feet. 

BaokfUling 

Pumps 


Total. 


Concrete- 
Concrete 

Reinforcements. 
Pumi 


immps. 
TracKs. 


Tidal  gate. 


Total. 


Dtviskm  expense. 


Total  division  cost 

Excavation: 

Clearing 

Drilling 

Blasting 

Excavation  by  power 

Excavation  by  Band 

Tracks 

Transportation 

Dompe 

Pomps 

Maintenanne  of  equipment 

Plant  arbitrary 

Division  expense 


Total  division  cost. 


FiUing: 

Tracks 

Trestles 

Transportation 

Filling  and  grading 

Iffaintanance  of  equipment . 

Plant  arbitrary 

Division  expense 


Total  division  cost 

NOTB.— Bold-face  type  faidicates  credit. 


Qnantftiea. 


CtMefordt. 


308 


114,391 


2,471 
18,412 


Amount 


1,664 


41B,(i62 
418,6fi3 
418,562 
418,663 
418,562 
418,662 
418,662 
418,662 
418,562 
418,562 
418.562 
418,562 


418,562 


764,042 
764,042 
764,042 
764,042 
764,042 
764,042 
764,042 


764,042 


$27, 410.  M 
7,835.89 


2,195.41 


35,148.96 


67,679.19 
10,627.07 
96,963.93 
73,787.98 

6,246.67 
13,783.48 

5,003.12 

5,606.56 

68,397.46 

10,38Su99 

609.36 

61,628.43 

1,304.02 
11, 43a  71 


Unit  cost 


436,446.97 


288.06 
24.00 


812.06 


153.16 

3,78111 

16,883.56 

111.50 

32&8S 


21,263.29 


12,121.64 

4,460.93 

909.36 

29.71 

144.53 


17,66117 


1,895.46 


41,137.01 


662.84 
81,740.46 
66,645.55 
81.337.24 

4.188.80 
82,112.21 
16,662.61 
16,848.66 

2,711.66 
24,56106 
40,178.82 

9,783.38 


946,467.01 


111,866.22 
a,  46a  14 
88,889.76 
78,541.89 
18,560.63 
68,554.16 
9,76119 


812,607.48 


$13.5954 
'".6667 


1.5322 
.9170 


7.2846 


.0015 
.0768 
.0676 
.0749 
.0100 
.0764 
.0877 
.0379 
.0066 
.0687 
.0060 
.0234 


.1468 
•  0082 
.0602 
.0063 
.0243 
.0766 
.0128 


4002 
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Exhibit  0. — ^Dstaxlbd  Cost  to  June  80,  1914— Oontiaued. 
Tablb  6. — 7enm7iaZ/(ietlitie»---BaZ&oa— -Gontinued. 


Qnantities. 


Amount 


Unll 


'    niPAsaro  sites,  oonBEAL— oomtlnued. 

yards  and  trada: 

Pfllinf 

iBStauation 

Dtvlskm  expanse , 

Total  dhrision  cost 

Total  prdJmlnary  work  and  preparing  site 

Administratire  and  general  expense 

TotaL 


Dvedeing  Inner  harbor: 

ClearinE 

Operation  seagoing  snction  dredges. 
Repairs  seagomg  suction  dredges. . . 

Operation  small-ladder  dredge 

Repairs  small-ladder  dredges 

Operation  8-yard  ladder  dredges , . . . 

Repairs  3-yara  ladder  dredges 

Operation  small-<ilpper  dredges 

Repairs  small-dipper  dredges 

Operation  pipe4!ne  dredges 

Repairs  pipe-line  dredges 


Pipelines 


ing 


Operation  top,  dapets,  and  scows. . 

Repairs  tags,  dapeb,  and  scows 

Opicration  mlsoeuaneous  eanipment. 
Repairs  miscellaneous  equipment. . . 

Phmt  arbitrary.. 

Dtrfsion  expene 


Total  dlriskm  cost , 

AdmlnistiBtlTe  and  general  expense . 


Total  coat. 


Radaiming  land: 

Clearing 

Pipelines 

Mwi 

Operation  relay  pumps. 
RepaiiB  relay  pomps. . . 

Plant  arbitrary 

Division  expense 


Total  dhrision  cost 

Administrative  and  geoenl  expense. 


Total  eoat 

Total  dfadgfag  ooat. 


Xntranoe  baain: 

Pry  excavation 

Administrative  and  general  expense. 


Total  ntranea  basin. 


MAOf  DBT  DOCK. 


Preliminary  work: 

Designing « 

Surveys 

Boring  and  tost  pits 

Xnapeetion  In  United  States. 
Inspection  on  the  Isthmus. . 
OrMite  from  CocoU  Island . 

Tasting  material 

DivliSon  expanse 


Total  division  cost. 


Dry  oxMVBtlon: 

Clearing 

Drilling 

Blasting 

Bxcavatlon  by  power. 
Bzoavation  by  hand . . 


54,210 


t37,M2.S5 

10,019.47 

1,014.56 


38,970.68 


1,106,773.31 
85,38&.55 


1,194,158.86 


3,608,781 

93,882 

93,882 

666,789 

666,789 

10,000 

10,000 

15,699 

15,609 

2,912,411 

2,912,411 

2,912,411 

2,912,411 

2,912,411 

692,488 

692,488 

3,696,781 

3,696,781 

3,606.781 

3,606,781 


5,675.66 

4,064.63 

1,332.77 

26,633.96 

15,673.68 

1,166.71 

853.11 

2,179.79 

1,072.43 

116.604.20 

67,847.33 

700.54 

22,807. 15 

1,974.95 

47,352.43 

18,845.50 

15,735.84 

15.179.95 

57,190.27 

18,783.01 


3.608,781 
3,608,781 


435,173.83 
41,630.50 


3,686,781 


476,804.33 


2,912,4U 
2,912,411 
2.912,4U 
2,912,411 
2,912,411 
2,912.411 
2,912,411 


425.13 

16.104.56 

66,278.97 

6t).877.16 

7,739.60 

1,391.09 

4,981.30 


2,912,411 
2,912,411 


157,797.83 
14,042.63 


2,912,411 


171,840.46 


3,696,781 


648,644.79 


388,118 


386,004.07 
28,943.67 


414,947.74 


855,093 
855,003 
855,003 
855,008 


14,004.71 

5,743.04 

10,662.94 

4,827.31 

162.50 

12.85 

134.16 

1,440.04 


36,567.55 


18,621.13 

134,277.47 

89,741.99 

76,097.26 

1,042.83 


10.5156 


.0016 
.0433 
.0142 
.0534 
.0236 
.1167 
.0853 
.1388 
.0683 
.0400 
.0233 
.0008 
.0077 
.0006 
.0684 
.0027 
.0043 
.0041 
.0156 
.0087 


.1177 
.0113 


.1280 


.0002 
.0066 

.0228 
.0209 
.0027 
.0006 

.0016 


.0642 
,0048 


,0600 

,1754 

I WIO 


.0150 
.1571 
.1040 
.0600 
.0013 
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Exhibit  C— Detailbd  Cost  to  Juki  30,  1914r-Gontiiiii6d. 
Tablb  6.-— Terminal  faeiiUUi    jgaJftoo-Oontmued. 


QoantitlM. 


AmooDi. 


Unit 


MADT  DBT  DOCK— oontlnnad. 


Dry  flocMTatloiir-CoDttaiiied. 

TnckB 

Trmnsportatioii 

Dumps 

Pumps 

MainUnanot  of  tqnlpmeiit . 

Plant  arbitrary 

DiTislon  azpeDM 


Total  diTislon  cost 

Jjtn  ezoavatioii  chargeable  to  entraDce  basin. 


Total. 


Gates: 

Recess  covers. 

Miter  gate-moTtog  machines. 
DlYJslon 


Total  division  cost. 


Total  main  dry  dock , 

Administrative  and  general  expenses. 


Total. 


DST  DOCK  NO.  t. 

MisoeUaneons: 

Designing 

Surveys 

Inspection  in  United  States 

Division  expense 


Total  divislan  cost. 


Dry  excavation: 

Clearing 

DrlUlng 

Blasting 

Excavation  by  power 

Excavation  by  hand 

Tracks 

Transportation 

Dumps 

Pomps 

Maintenance  of  equipment. 

Plant  arbitrary 

Divisk>n  expense 


Total  division  expense. 

Preparing  foundations: 

wooden  piles 

Concrete  piling 

Caissons 

Concrete  foothigs 

Dividcn  expense 


Total  dhrisian  cost. 


Total  Dry  Dock  No.  S 

Administrative  and  general  expenses. 


Total  Dry  Dock  Na  3. 


OOiXINO  FLANT. 

MiBoellaneonB: 

Designing 

Surveys , 

Boring  and  test  pits 

Clearine 

Inspection  in  United  States 

Benn  cranes. 

DivisioQ  expense 


Total  division  cost. 


Dry  excavation: 

Clearing 

Drilling 


OuMepiria. 
856,003 
855,003 
855,098 
855,003 
856,003 
856,003 
855,003 


855,003 
388,118 


466,076 


03,677 
03,677 
03,677 
03,677 
03,677 
03,677 
03,677 
03,677 
08,677 
03,677 
03,677 
08,677 


03,677 


224,325 
224,825 


8120,220.52 
108,182.41 
11,031.72 
38,671.07 
06,742.28 
130,471.86 
27,334.22 


860,435.66 
386,004.07 


404,431.50 


2,277.07 

1,080.18 

5.20 


8,321.45 


504,320.50 
37,680.70 


542,001.20 


1,162.53 

132.84 

386.14 

20.24 


1,701.75 


&04 

6,452.05 

8,882.00 

8,002.86 

07.35 

6,631.31 

16,732.20 

864.02 

8,307.05 

11,862.04 

16,561.60 

2,667.72 


76,151.84 


1.84 

31.50 

.35 

423.01 

1.64 


458.43 


78.312.02 
0.508.00 


87,820.11 


5,746.67 
1,007.30 
1,606.07 
82.25 
3,462.53 
40,000.00 
1,728.84 


53,614.56 


5,224.70 
31,437.23 


10. 1406 
.1265 
.0120 
.0464 
.1155 
.1526 
.0320 


.9046 

QD4A 


.0001 
.0680 
.0416 
.0654 
.0010 


.1788 
.0001 
.0862 
.1266 
.1768 


.0233 
.1401 
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EzBiBir  G. — Dbtailbd  Cost  to  Juns  80,  1914--Ckmtinaed. 
Tablb  6. — 3Vnii»fia{/(ici2itia~£al&oa---Gontiniied. 


QnantitlBB. 


Amonnt. 


Unit 


ooAinro  FULMT— oootinned. 


Dry  azoAvatko— Gonttnned. 

BlMtfatt 

Exeavatkn  by  power 

ExoftTstioa  by  nand. ...... 

Tracks 

Transportatloo 

I>ump8 

PmnM.. 

MafaitHiance  of  eqnipmant. . 

Plant  arbitrary 

DtYtakB  axpoias 


CiUHewardt, 
234,325 
224.325 
224.325 
224.325 
234.325 
224.325 
224.325 
224.325 
224.325 
224.325 


Total  dMflloo  cost. 


234,335 


^  foandaUflos: 

zeayatioQ 

Pumps 

Constnictloo  tracks 

MaJntenanoe  of  equipment. 
Dlrlslan  expensB 


964 


Total  dhrlsionoQSt.. 


Osinent. 
Stooe 


Band. 

Mixing 

Porma. 

Placing 

Beinforoements  in  place. . . 

Pumps 

Ifaintinanoe  of  equipment. 

Plant  arbitrary 

Dhrlaion  expoiai 


3.138 
2,138 
3.138 
3.138 
3.138 
3.138 
3,138 
3,138 
8,138 
3,138 
3,138 


Total  dhririoo  cost.. 

BacldUllnff: 

Fflllng  and  grading... 

Plant  arbitrary 

DlTJsiao  ezpenas 


3,138 


1,818 
1,816 
1,816 


Total  dlirMon  cost. 

Foundations  for  benn  cranes: 

ExeaTation 

Concrete 

Reinforocments linear  feet. 

Drilling 

Blasting 

Fixed  iron 

Tracks,  permanent 

BaekflilW 

Plant  arbtcrary 

Dtrlslon  expense 


1.816 


376 

3,630 

73,373 


Total  diTlBteooost. 


SioctloD  berm 

Steel  erection 

Dtriskm  expense. 


Total  dlTiilon  cost. 


813,346.50 
19,133.18 

3,794.03 
19,119.84 
31.691.91 

1.496.73 

7.666.06 
22.923.87 
33.301.76 

4.954.36 


181.870.15 


3,653.91 

13.35 

1,301.58 

9.47 

553.03 


4,630.33 


3,457.37 
3,463.35 
1,184.34 
1,618.33 
3.358.80 
4,007.86 

431.17 

81.60 

8.08 

353.00 
1,191.96 


15,994.61 


3,146.47 
106.96 
385.96 


3,541.38 


3,728.49 

19,609.68 

1,18L68 

66.97 

349.75 

36.09 

3,222.16 

23.97 

448.76 

1,482.54 


37,033.04 


62&10 
67.00 


606.10 


Total  eoaling  plant 

AdmlnlBtratiTe  and  general  expenses. 


287,209.17 
15,866.63 


Total  eoaling  plant. 


303,134.80 


Pnllmlnary  work: 

Burreys 

Desfgning 

DtrMon  expenss. 


68.71 

50.00 

8.14 


Total  dirision  expense 

AdmlnlstratiTe  and  goieral  expense. 

Total  OQSt 


136.86 
&76 

18X61 


80.0646 
.0868 
.0126 
.0653 
.0963 
.0067 
.0341 
.1022 
.1483 
.0221 


.8107 


3.7630 
.0138 

1.4435 
.0100 
.6736 


4.7939 


L14fl8 

1.1521 

.5539 

.7569 

1.1033 

1.8746 

.1970 

.0148 

.0038 

.1179 

.5678 


7.4811 


1.1830 
.0600 
.1674 


1.3094 


9.8858 

7.4464 

.0161 


d 
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Exhibit  0. — Dbtailbd  Cost  to  Junb  30,  1914 — Gontinaed. 
Table  6. — Terminal  facilUies^Balboa--Coni3mied. 


PERMANENT  SHOPS. 


IClneUaneoas,  general 

StKl  craction. 

ICacfaJiM  and  areetlon  ahop. . . 

Forseahop 

Stmsu>ntf9Mh!tA 

Boflar  and  ahipflttera'  ahop . . . 

Qcneral  storaboaae 

PaintShop 

Gar  shop 

Planing  mill 

Oalvanulnebtifldlng 

Lomber  and  equipment  shed. 

Pattern  storage  room 

Foimdry 

Coke  shed 

Boflcrhooae. 

Roundhooae ................. 

Oaahooae 

Tofleta 

Paint  hoose 

Main  office 

Sand  hoose 

ISiop  timnel...... 


Total  dMskm  cost 

Administrative  and  general  expense. 


Total  ooat. 


Prelixninarv  work: 

Designing 

Surreys  and  borings. 

Clearing 

Dikes 

Construction  tracks. , 
DlvlBion  expense. .. . 


DOCKS. 


Total  division  cost 

Administrative  and  general  expense. 


Total  prdiminary  work 


Quay  wall,  north  of  oonorete  dock: 

Preliminary  work 

Excavat  ion  for  and  in  piers 

Caisson  shells 

Filling  caissons  with  concrete 

Excavatioo  for  floor  giiden 

Concrete  floor 

BackflUing 

MlseaUaneoos 

Steel  cylinders,  0-foot 

Paviag .<H4n  are  feet . 


Total  dlvlaioo  cost 

Adminlstntive  and  general  expenses. 


Total. 


*»f- 


wan,  sooth  of  oonorete  dock: 
Iminary  work 


Dredging 

Excavation  for  and  in  piers . . , 

Caisson  shells 

Filling  caissons  with  concrete. 

Concrete  floor 

Superstructure 

Miscellaneous 

Steel  cylinders,  04Mit 

Paving 


Total  flivision  coat 

Administrative  and  general  expenses 

Total , 


Quantities. 


CiMc  pards. 


Amount. 


$254,401.77 
34,S0B.77 

499,825.68 

136,553.91 
74, 19a.  37 

161,029.34 

247,296.56 
44,747.11 
65,303.00 

118,812.04 
41,777.82 
64,944.00 
55,843.35 

207,699.00 

9,149.71 

19,991.19 

142,206.98 

9,048.40 

48,533.32 

4,724.61 

69,494.90 

11,809.57 

142,763.94 


2,444,462.23 
190,907.87 


2,635,300.40 


1,176.38 
10,044.02 

2,n&74 

9,835.23 
16,651.76 

1,879.18 


19,896 
6,464.6 
7.945 
3,832 
7,869 


75,688 


25,720 
669 


1,487 


41,704.31 
4,745.21 


46,449.52 


464.01 

44,918.02 

84,260.37 

62.973.61 

8,633.58 

178,294.24 

771.68 

27,268.65 

6.37 

23,611.04 


d,200.67 
43,725.30 


464,925.87 


27,502.99 
12,060.60 

1,633.04 

3,600.38 
13,870.33 

1,065.42 
28.67 

4,200.19 

43,929.66 

76.87 


107.956.85 
10,203.30 


Unit 


118.260.16 


82.2576 

13.0343 

6.6675 

2.2520 

24.2281 


.3120 


.4CS9 
2.2929 


9.3277 


COST-KEEPING. 
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Exhibit  C. — Detailed  Cost  to  June  30,  1914 — Continued. 
Table  6. — Terminal  facUitiei — Balboa — Continued. 


DOCKS—oontinued. 

Bulkhead  qnay  walL  between  wharf  and  Pier  No.  1: 

Preliminary  wmc 

Excavation  for  and  in  piers 

Caisson  shells 

Filling  caissons  with  concrete 

Excavation  for  floor  girders 

Concrete  floor 

Concrete  balustrade 

Supers  tructure 

Backfilling 

Misoellaneons 

Paving 


Total  division  cost 

Administrative  and  general  expenses 


Total. 


TUr  No.  1: 

Preliminary  work 

Excavation  for  and  in  piers. . . 

Caisson  shells 

Filling  caissons  with  concrete. 
Excavation  for  floor  girders. . . 

Concrete  floor 

Superstructure 

BackfllUng 

Hiscellaneons 

Steel  cylinders 

Paving 


Total  division  cost 

Administrative  and  general  expenses. 


Total. 


Total  cost,  an  docks: 
Division  cost 


AdminlstrBtive  and  general  expenses. 


TotaL. 


FUBLK>IIraANDLIirO  PLANT. 


Permanent  oU  tanks  and  pipe  lines: 

Surveys 

Tracks 

Concrete  foondatlofls 

Tanks 

Pipelines. 


Maintenance  of  equipment. 
Contract  payments 


Painting.. 

Inspection  on  the  Isthmus. 

Concrete  gutters 

Firewalls 

Division  expense 


Total  divisian  cost 

Administretive  and  general  expenses 


Total  cost. 


Dradginc  berth  for  shlpe: 

Dredging 

Administrative  and  gsnenl  expenses 


Total  cost 

Total  foel-ofMiandUng  plant. 


DlvisSoo  cost  Balboa  temUnal  Cscilities. 
Administrative  and  general  expenses .. . 


Total. 


Quantities. 


CtMefordi. 


7,836 
1,667 
3,663 

62 
2,462 

21 


2,313 


31,660 
10,773.6 
13,340 
7,378 
10,! 


Amount. 


Unit  cost. 


11,080.60 

19,283.37 

28,741.91 

21.266.86 

1,629.09 

40,367.22 

706.60 

30.23 

4,051.16 

10,639.36 

728.79 


130,306.14 
17,077.05 


147.383.19 


6,452.60 

93,398.16 

135.600.88 

80.604.07 

11,000.11 

166,487.16 

163.25 

1,811.09 

8,220.25 

18.43 

108.14 


611.749.14 
48,964.19 


660,713.33 


1,212,917.01 
124,805.06 


1,337,722.06 


164.54 

63.16 

2,422.n 

873.64 

796.74 

15  21 

31,325.00 

910.39 

43.06 

2,201.36 

6,608.20 

8.49 


60,776 
60,776 


60.776 


44,312.38 
348.63 


44,661.01 


6,976.96 
92.14 


6.009.00 


60.730.10 


6.665  466.24 
649.215.72 


7,214,681.96 


82.4612 
17.3468 
6.9657 
31.3286 
16.3920 
33.7429 

"2.1406 


2.9495 

12.6772 

6.7139 

1.4920 

16.1893 

'i.'9287 


.0983 
.0015 


.0996 
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Exhibit  C— Ditailbd  Cost  to  June  30,  1914 — Ck)ntinued. 

Table  7. — Permanent  town  sites. 


Item. 


Prellmliuiry  and  ganeral  work. 

Preliminary  maintenance 

Road  coostrocUoQ , 

Drainage , 

Waterworks 

Bewer  system 

Walks 

Balboa  nursery 

Lot  improvement 

Street  Ughting 

Underground  duet  system 

DiTiskn  expense , 


Total  dlrisicn  cost 

Administrative  and  general  expense. 


Total  cost. 


La  Boca. 


130,382.91 


28,577.46 
14,354.13 
19, 296^68 
25,339.20 
4,771.19 


3,817.67 


132,539.23 
10,366.18 


142,905.41 


Balboa. 


107, 976.  U 

721.03 

86,911.75 

1,948.41 

32,057.98 

136,90&49 

463.03 

777.20 

12,407.29 


22,966.60 
15,977.56 


409,116.35 
34,720.09 


443,836.44 


Pedro 
MigoaL 


132,316.78 


20,713.77 
22,200.84 
19,519.88 
IL  534.80 
381.62 


213.34 
3,267.45 
2,301.77 


112,349.26 
14,868.13 


127,217.; 


Table  8. — Permanent  buildings. 


Amount. 


Designing,  general 

Admmistiation  building: 

Preliminary  work 

Oraotng  and  fl'lling.'.II"!"!!!!!!!! 

RetotobigwaU 

Concrete  lootings 

Substructure,  concrete  walls 

Concrete  in  basement  floor 

Steel  erection 

Superstructure 

Floor  and  roof  arches 

Interior  partitions 

Rough  carpeoterine 

Flnfihed  carpentermg 

Wire  lathing 

Stuooo 

Plaster 

Eleotrical  work,  rough 

Electrical  work,  finished 

Plumbing,  rouu 

I^ambfaag,  finished 

Marble  and  stonework 

Roofing 

Ornamental  ironwork,  rough 

Ornamental  ironwork,  finished 

Sheet-metal  work 

Painting 

MisoeUabeous  construction 

Division  expense 

Total  division  cost 

Administrative  and  general  expense 

Total  administration  building 

Balboa  fire  station: 

Preliminary  work 

Grading  and  filling 

Concrete  footings 

Electrical  work,  rough 

Plumbing,  rough 

Phrision  expense 

Total  ooet  Balboa  fire  station 

Balboa  sofaoolhouse: 

Prellmhiary  work 

Preparing  site 

Concreterootlngs 

Substructure,  concrete  walls 

Superstructure 

Plumbing,  rough 

Division  expense 

Administrative  and  general  expense 

Total  cost  Balboa  sohoolhouse 


tl4,7n.l0 


10. 
27, 

16, 

\ 

119, 
83, 

£' 

20, 

16. 
8. 

I 


1, 

28, 


130.48 
967.84 
368.08 
716.78 
360.08 
764. 3S 
284.00 
755.45 
182.38 
478.58 
034.56 
207.10 
504.54 
827.32 
049.00 
347.07 
780.67 
800.66 
221.81 
426.70 
074.96 
002:73 
761.10 
16.51 
477.76 
980.80 
070.71 
043.88 


716,036.00 
72,973.01 


780,000.00 


886.87 
63.41 

170.58 
14.23 

816.64 

166.60 


1. 


543.43 

1,840.13 
173.85 
380.46 
87.15 
41.66 
175.65 
210.85 


8,302.47 


COST-KEEPING. 
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Exhibit  C. — Dxtailbd  Gobt  to  June  30,  1914— Continued. 
Table  8. — Pennanent  huHdingi — Continued. 


Amount. 


type  B  4-IIU11II7  quarters,  Balboa: 

Preliminary  work 

Preparing  site 

Qradinx  and  filling 

Retaining  wall 

Concrete  rootlngs 

Sobstrueture,  oonorete  walls 

Superstructure 

Floor  and  roof  ardies 

Interior  partitions 

Rougii  carpentry 

Fln&ed  carpentry 

Wire  lath  and  plaster 

Stoooo 

Plaster. 


Electrical  work,  rwjgh,.. 
Electrical  work,  flnlsned. 


Plumbing,  roui^. . 
Plumbing,  flnislied 


Roofing, 

Ornamental  ironwork,  rough. 

Sheet-metal  work 

Painting 

MIsoellaneous  ooustniotlon . . . 
Division  expense 


Total  division  cost 

Administrative  and  general  expense. 


.    Total  20  type  B  4-ftunily  quarters. 

•typa  B  4-ftunlly  quarters,  Balboa: 
Prali 


liminarywork. 

Preparing  site 

Grading  and  filling 

Retalninff  wall 

Conoreterootingi 

Bubstruoture,  concrete  walls. 

Boperstruoture 

Floor  and  roof  arches 

Interior  partittooa 

Rou^  carpentry 

Finished  carpentry 

Wire  lath  and  plaster 

Plaster 

Electrical  work,  rough 

Electrical  work,  finished 

Plumbing,  rough 

Plumbing,  finished 

Roofing 

Sheet-metal  work 

Painting 

Miscellaneous  oooitniotion... 
Division  expense 


Total  division  cost 

Administrative  and  ganoral  expense. 


Total 8 type  B  4-teniily  quarters,  Balboa.. 

Total  as  tTpa  B  4-temlly  quarters,  Balboa. 

•  tFPa  A  34Hnlly  quarters,  Balboa: 
Pral 


illminarywork. 

Preparing  site 

Omding  and  filling 

Oooerete  footings 

SobatruDture,  concrete  walls. 

Sopvatnieture 

Floor  and  roof  arches 

Interior  partitions 

Rough  carpentry 

Finished  carpentry 

Wire  Isth  and  plaster 


Electrical  work,  rough. 

Plumbing,  rouni 

Plnmhlng,  flnohed . . . . 
nOoAnf  ..••... 


11,004.87 

6,457.80 

3,534.63 

2,640.65 

32,384.68 

51,162.91 

44,013.64 

57,528.35 

21,088.84 

23,923.52 

33,992.83 

1,188.02 

6,629.74 

6,684.14 

6,052.11 

3,339.49 

21.327.53 

4,095.35 

23,566.23 

20.00 

1,766.43 

7,231.88 

6,859.14 

21,11a  68 

386,209.06 
41,905.58 


428,114.64 


184.66 
49.13 

200.00 
62.34 

4,aoa28 

8,765.95 

8,818.84 

7,114.28 

1,56&61 

2,302.26 

229L33 

704.58 

263.06 

212.77 

47.33 

507.34 

396.15 

29.70 

8.03 

254.11 

781.86 

2,101.54 


38,001. 11 
3,466.57 


42,467.68 


470,582.32 


707.86 

72.30 

54Z84 

2,307.38 

7,516.15 

3,961.55 

2,1291 18 

430.31 

629.11 

47.50 

737.05 

45.79 

19.26 

136.48 

11.67 

1L44 
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Exhibit  C. — Detailed  Cost  to  June  30,  1914 — Continued. 
Table  8. — Permanent  buildingi — Continued. 


9  type  A  2-famUy  quarters,  Balboa— Continued. 

MiaoelUuoeous  oonstmotion 

Division  expense 

Total  diWskm  cost. 

Administrative  and  general  expense 

Total  9  type  A  24toilly  quarteca. 

Reereoted  buUdino: 

45  gold  married  quarter!,  Aiioon 

528ilver  married  quarters.  La  Boea. 

Igold  bachelor  quarters,  Balboa 

1  gold  married  quarters,  Pedro  Miguel 

24  silver  baohelor  quarters,  La  Boca 

32  bath  and  wash  nouses  and  oook  sheds.  La  Boca 

15  range  closets.  La  Boca 

1  recreation  hall.  La  Boca 

1  mess  hall,  La  Boca. 

Idubhouse,  Pedro  Miguel 

1  colored  school.  Paraiso 

1  range  closet,  Paraiao 

2 hospital  wards,  Anoon,  moved  and  reerected. ... 

Total 

Total  permanent  buildings 


Amount. 


064.93 


20,737.76 
965.75 


21,603.51 


77,783.34 

110,045.50 

1,044.00 

7.76 

30,380.51 

9,331.53 

6,177.83 

1,096.19 

196.93 

19,695.77 

945.56 

502.17 

2,535.42 


260,344.40 


1,562,202.22 


Table  9. — Cost  of  buildings  erected  by  the  supply  department  and  charged  to  other  units 

of  construction. 


Oatun  hydroelectric  plant: 

Preluninary  work 

Preparing  site 

Grading  and  fiUfaig 

Concrete  footings 

Substructure,  concrete  walls 

Steel  erection 

Superstructure 

Floor  and  roof  arches 

Interior  partitions 

Rough  carpentry 

Finished  carpentry 

W  ire  lath  and  plaster 

Plaster 

Electrlral  work ,  rough. 

ptambtaig,  ron^^ 

Plumbing,  finished 

Marble  and  stone  work 

Roofing 

Ornamental  ironwork,  rough 

Ornamental  ironwork ,  finished 

Sheet-metal  work 

Painting 

Miscellaneous  construction 

Division  expense 

Total  division  cost 

Administrative  and  general  expense 

Total  Qatim  hydroelectric  plant 

Gatehouse  Gaton  hydroelectric  plant: 

Preliminary  work 

Substructure,  concrete  walls , 

Steel  erection 

Superstructure 

Floor  and  roof  arches 

Finished  carpentry 

Plaster 

Electrical  work,  finished 

Roofing 

Painting 

Miscellaneous  construction 

Division  expense 

Total  division  cost 


Amount. 


65,663.79 

59,170.50 

1,055l49 

3L12 

63,139.37 

47,600.07 

62,929.06 

31,137.60 

28L70 

3,146.99 

7,703.22 

161.84 

10,107.74 

16a  58 

8,489.97 

406.06 

8,40&73 

7,793.00 

43.28 

194.09 

3L09 

894.39 

13,937.07 

9,732.52 


322,058.18 
28.142.75 


350,a0a93 


32. 

1,206. 

672. 

1,877. 

006. 

lOQL 

55L 

17. 

906. 

2oa 

328. 

213. 


43 

41 
76 
IS 
51 
86 
97 
30 


6.398.90 


OOST-EEEPINO. 
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Exhibit  C— Dbtailbd  Cost  to  Junb  90,  1914— Contmued. 

erected  by  the  eupply  departm 
qf  coTUtructionr-tontixiued . 


Tablb  9. — Coet  of  buildmge  erected  by  the  supply  department  and  charged  to  other  unite 

1-— Coi   " 


Gatehoan  Ottnn  bydrodeotrio  plant— Continued. 

AdmlnbtratlYe  and  stneral  expenae 

Total  gatabooM  Oatnn  bydioeleetrlc  plant 

Total  Oaton  hydroelectric  plant  and  gatehouse 

Balboa  sbopa  offlee  bulldtaig: 

Prelim  mary  work 

Preparing  site 

Grading  and  filling 

Concrete  footlngi 

Sobstmetare,  concrete  walls 

Snpentractuze 

Floor  and  roof  arches 

Interior  partlttons 

Bough  carpentry '. 

Finished  carpentry 

Stncco 

Plaster 

Electrlral  work,  rough. 

Plumbing,  rough 

Booflng 

Painting 

MisceUaiMons 

Division  expense 

Total  division  cost , 

Adminlstrattve  and  general  expense « 

Total  Balboa  shops  office  building..  Y v., 

Kfraflores  transformer  sobetation: 

Preliminary  work 

Preparing  site 

Grading  and  fining 

Concrete  footingB , 

Bnbstructore,  concrete  walls , 

Steel  erection 

Sopeistjucture 

Floor  and  roof  arches 

Interior  partitions , 

Rough  carpentering 

Finished  carpentertog 

Wire  lathing 

Stncco .' 

Plaster 

Electrical  work.rough 

Plumbfaig,  rough 

Plumbing,  finished 

Marble  and  stone  work , 

Booflng , 

Bheet-metal  work , 

Mtocellaneous  construction 

Division  expense 

Total  dtrliton  cost 

AdminlBtiatlve  and  general  expense 

Total  Mirallorastraasli>rmer  substation , 

Oaitan  tranaformer  substation: 

Praliminary  work 

Prapartttg  site , 

Oradbigend  fllUng 

Concrew  footings 

Sabstrueture,  concrete  walls , 

Steel  erection , 

Dupei  eti  ucture 

Floor  and  roof  arches 

mtarior  parti  tlans 

Rough  oarpenterlnc 

Finished  carpentering 

Wire  lathing 

Stnooo. 

Plastg.......^ 

Bleutiiiial  wcA,  roo^ • 

1  This  amount  is  included  in  cost  of  Oatun  permanent  power  plant 
'This  anvnnt  is  Included  In  cost  of  Balboa  terminals  permanent  shops 


Amount 


$563.19 


6,962.09 


367,163,02 


176.87 

41.97 

14.87 

125.93 

59.89 

7,080.31 

10,715,30 

76.36 

2,927.08 

93.27 

52.12 

326.77 

10.31 

2,668.60 

27.30 

17.13 

114.38 

1,447.68 


25,976.22 
93.46 


*26,060.87 


1,436.23 

6,664.48 

2,437.43 

8,600.76 

7,090.22 

8,864.73 

16,916.31 

15,440.83 

7,218.57 

2,908.36 

302.27 

235.03 

19.95 

4,057.81 

943.16 

3,266.83 

52.00 

1,367.63 

7,829.29 

73.58 

2,080.61 

6,635.20 


103,500.04 
10,951.80 


114,460.84 


3,033.80 

2,824.06 

645.83 

8,897.64 

4,477.67 

31786.66 

17.806.42 

15..^19.36 

ll..')74.64 

3.321.38 

9,044.91 

163.12 

1.355.69 

10.489.16 

386i76 
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Exhibit  0. — Dstailbd  Cost  to  Junb  30,  1914 — Gontintted. 

TabIiB  9. — Coti  of  buUdmgi  ended  hy  the  eupply  department  and  eharffed  to  oAer  unite 

of  eonetruetion — Continued. 


Oaton  tnuiaforaMr  labstatloo— Contlnaed. 


Plumbinc,  ron^ . . 
Plumbing,  Onitfied 
livbleaad 
RooAng 


Onuunantal  trawork,  roa^. . 
OrnaiiMBtal  ironwoik,  flnlabed . 


Paintfng 

IClfloeUaneoai  constnictian.. 
Dlvirion  expenae 


Total  dlTision  cost. 

AdmlnifftratiTa  and  general  expense, 


Total  Oaton  tnnafonner  lobatatlan. 


Cristobal  tiansformar  sobataticBi: 

Pratiminaiy  woik 

Prapaiingnte 

Onding  and  fllUng 

Concrete  footings 

Bobctmetare,  ooocrete  walls 

Steel  erection 

Sapentraotore , 

Floor  and  roof  arches , 

Interior  partltioDs 

Roogii  carpentering , 

Flnidied  carpsntenng 

Wire  lathing 

Btoooo , 

Plaster 

Electrical  work,  rodgh , 

Plumbing,  rooui 

Plumbing,  finished , 

Marble  and  stone  work , 

Roofing 

Ornamental  Ironwork,  roogfa . . , 
Ornamental  Ironwork,  flniwied . 

Sheet-metal  work. 

Painting , 

Miscelianeoos  oonitnictioo... . . 
Dlvtalon 


Total  division  oQSt. 

AdministratlYa  and  general  expense. 


Total  CrMobal  tranaformer  lubetation. 


Balboa  trensfonner  snbetatVw: 

Preliminary  work 

Preparing  site 

Grading  and  filling 

Concrete  footings 

Bnbstractare,  ooncrete  walls. 

Steel  erection 

Brickwork 

•     Bnperstnictare 

Floor  and  roof  arches 


Roogh  carpentering 

Finkmed  carpentering 

Plaster 

Electrical  work,  rough 

Plumbing,  roogh 

Plumbing,  finished 

ICarble  and  stone  work 

Roofing 

Painting 

ICiscelisneoos  construction. . 
Diyiaian  expense 


Total  division  cost. 

Administrative  and  general  expense. 


Total  Balboa  tranaformer  substation. 
Total  all  (4)  tranaformBr  subetatlons. 


t2,017.54 

213.51 

3,380.92 

8,805.71 

lfiu33 

15&64 

8191 M 

1M.85 

1,318.68 

7,142L77 


145.n7.03 
13,853.42 


150, 07a  34 


1,014.23 

11,152.35 

057.01 

8,356.50 
11,057.15 

3i,5oaao 

8,274.80 

16.661.82 

2,414.82 

2,625.46 

213.72 

40.53 

60.80 

485.83 

2f6i85 

2,079.17 

193.80 

1,321.66 

7,244.12 

13.06 

7.31 

4.14 

67.60 

1,121.08 

8,806.83 


111.858.01 
8,642.40 


120,40a41 


1,612.89 
4,232.06 

693.66 
3,  on.  12 
5,285.71 
4,0Sa2t 
11.29 
2,084.06 
5,674.40 
8,336.03 
1,000.17 

124.88 

02.42 

1,987.06 

54.78 

1,891.40 

6»230ul7 

.78 

846.27 
2,003.72 


45,565.12 
1,507.36 


47.162.48 


1  441,094.07 


I  xiiif  tmoont  Is  included  in  cost  of  power  transmission  system. 


OOST-KSEPING. 
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Exhibit  D. — Gompabativb  Statement  of  Administrativb  and  General  Expenses 

FOB  Fiscal  Year  1913-14. 


Na 


3 

3 

4 
6 
0 

7 
8 
9 

10 
11 
13 
13 
14 
15 
16 
17 

18 
19 
30 

31 


Item. 


General  admlniBtrative  expenaea 

MiaoeUaneous  general  expenaea: 

Od  lathmua 

Canal  Record 

Qabhonaea 

latlimian  Canal  Commiasion  band 

In  tbe  United  Statea 

Aoconnting  on  lathmua: 

Auditor 

Pajmaatar 

Couector 

Accounting  In  United  Statea: 

Aaaiatant  auditor 

Diaburaing  clerk 

Paaaaoger  tranaportatlan  on  lathmua 

TeieKra{>h  and  tetophonea 

Purcnaaing  expenaea  in  the  United  Statea.. 

Opemtionofatorea 

Recruiting  and  repatriating 

Quartera 

Cooatructicn  and  engineering  department: 

ConatructioD  of  buildinga 

Repalra  to  bulldlnga 

OperatiGn  docka  ana  wharvea,  Panama 

Canal 

OperatioD  doeka  and  wharrea,  Panama 
BaOroadCo 


Total. 


Flacalyear. 


1914 


$351,448.60 

353,385.70 
33,337.83 
47,880.18 


100,828.40 

187,308.37 

63,108.05 

5,556.90 

33,704.33 
39,866.91 
118,848.00 
76, 182. 13 
171,881.61 
650,489.83 
186,451.30 
360,733.38 

19,096.73 
13,881.60 

43,051.67 

1,387.74 


3,633,078.94 


1913 


t249,47L68 


111,134. 

31,524. 

49,935. 

8,765. 

90,826. 

194,881. 
75,578. 


36 
39 
96 
99 
71 

64 
18 


13,914. 

36,848. 
109,938. 
106,299. 
167,405. 
503,358. 

77,777. 
448,603. 

3,887. 
11,066. 

15,378. 

46,166. 


74 
56 
73 
13 
86 
31 
49 
69 

93 
69 

55 

51 


3,340,674.87 


11,976.93 

141,151.45 
1,703.44 


10,001.69 


6,556.90 
10,789.49 


8,909.38 


4,475w75 
147,131.61 
108,673.71 


15,208.80 
1,795.00 

36,773.13 


393,404.07 


X/OCZWMOa 


13,056.78 
8,765.99 


7,685.37 
13,476.13 


6,981.65 
'39,'ii6.'99 


78,881.41 


44,878.77 


APPENDIX  1-3. 
BEPOBT  OF  THE  SPECIAL  ATTOBITET. 


DEPARTMENT  OF  LAW. 

Ancon,  Canal  Zone,  August  4, 1914. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  affairs 
of  the  department  of  law  for  the  fiscal  year  ended  June  30,  1914: 

The  report  includes  the  various  activities  of  the  law  department  of 
the  Isthmian  Canal  Commission  up  to  April  1,  1914,  when  the  Canal 
Zone  government  was  reoiganized  imder  the  Executive  order  of 
January  27,  1914,  in  conformity  with  section  4  of  the  Panama  Canal 
act  of  August  24,  1912,  as  well  as  the  activities  which  have  been  seg- 
regated from  the  department  of  law  since  reorganization,  as  it  would 
be  impracticable  to  deal  with  these  in  separate  reports. 

lbqiblation. 

A  number  of  Executive  orders  of  a  kgilsative  character  were 
issued  by  the  President  during  the  last  fiscal  year,  and  one  impor- 
tant order  was  issued  on  June  30,  1913,  to  become  effective  on  July 
4,  1913,  which  was  not  mentioned  in  the  last  annual  report  and 
should  be  referred  to  here.  The  Executive  order  in  question  pro- 
vided for  jury  trials  in  all  felony  cases.  Prior  to  that  date  jury 
trials  could  be  had  only  in  capital  cases^  or  cases  involving  the  death 
penalty  or  life  imprisonment  m  the  pemtentiary. 

This  Executive  order  has  since  been  superseded  by  the  provisions 
of  the  Panama  Canal  act,  which  became  effective  upon  the  reoi^ani- 
zation  of  the  government  here,  under  the  Executive  order  of  tfanu- 
ary  27, 1914,  already  mentioned.  At  this  time  a  jiiry  trial  is  author- 
ized in  any  criminal  case,  or  civil  case  at  law,  originating  in  the  dis- 
trict court  on  the  demand  of  either  party.  The  effect  of  the  con- 
gressional enactment  is  to  broaden  very  materiaUy  the  field  for  jury 
trials  in  the  Canal  Zone.  But  few  demands  for  a  jury  trial  have  been 
made  suice  the  law  went  into  effect.  Two  jury  trials  in  criminal 
cases  were  had;  one  in  the  Cristobal  branch  or  the  district  court  and 
the  other  in  the  Balboa  branch  of  the  court.  Both  cases  were  against 
American  citizens  charged  with  personal  violence  against  British 
West  Indians.  The  two  trials  resulted  in  acquittals.  But  one  de- 
mand for  a  jury  has  been  made  in  a  civil  case,  and  a  mistrial 
resulted. 

A  re])ort  from  this  office  has  already  been  submitted  to  you  on 
the  subject  of  the  jury  system  in  the  danal  Zone.  It  is  my  opinion 
that  jury  trials  here  should  be  limited  to  capital  cases.  The  Ameri- 
can conmiunity,  from  which  jurors  must  be  selected,  is  small  and  is 
naturally  affected  by  bias  or  prejudice  for  or  against  parties  that  is 
likely  to  be  found  m  any  small  community,     it  is  my  opinion  that 

511 


512  THE  PANAMA  OANAL. 

an  amendment  to  the  la'W)  limiting  jmy  triak  to  capital  cases,  would 
be  of  benefit  to  the  admmistration  of  canal  affairs,  and  more  sub- 
stantial justice  would  be  obtained  than  can  be  expected  under  the 
present  system.  If  jury  trials  for  cases  less  than  capital  are  to  con- 
tinue they  should  be  limited  to  felony  cases,  and  if  the  case  is  of  a 
grade  less  than  capital  a  jury  of  six  men  ought  to  be  sufficient. 

In  the  early  part  of  the  fiscal  year  a  flying  machine  was  operated 
across  the  Isthmus,  oyer  the  islands  on  whicn  are  situated  the  canal 
fortifications.  At  that  time  there  was  no  law  to  prohibit  such 
flights,  and  in  order  to  prevent  them  in  the  future  a  prohibitive  order 
was  issued  by  the  President  on  August  7,  1913,  providing  a  penalty 
of  $1,000  fine,  or  imprisonment  not  exceeding  one  vear  in  jail,  or 
both  such  fine  and  imprisonment,  for  a  failure  to  observe  it.^  The 
newspapers  in  the  United  States  have  announced  the  prosecution  of 
a  puolishing  company  on  the  west  coast  for  publishing  pictures  of 
the  fortifications  on  the  islands  in  the  Canal  Zone,  wnicn  pictures 
were  taken  at  the  time  the  flight  of  the  machine  above  mentioned 
was  made  in  the  Canal  Zone.  The  Executive  order  now  in  force  will 
prevent  such  pictures  from  being  taken  in  the  future. 

On  August  29,  1913,  an  Executive  order  was  issued  amending  the 
law  relating  to  bail  bonds.  Deficiencies  in  the  preexisting  law  were 
corrected,  and  the  legislation  was  made  more  flexible  and  adaptable 
to  local  conditions. 

An  Executive  order  had  been  issued  on  May  2,  1911,  providing 
punishment  for  deported  persons  who  returned  to  the  Canal  Zone. 
This  order  was  construed  by  the  local  courts  as  not  being  applicable 
to  a  temporary  return  to  the  Zone.  Inasmuch  as  the  Executive 
order  was  of  a  police  character,  and  purposely  enacted  to  exclude 
imdesirables,  it  was  deemed  advisable  to  secure  an  amendment  to  the 
order  so  as  to  reach  cases  of  a  temporary  return,  as  well  as  those 
where  the  undesirables  came  back  to  the  Canal  Zone  to  remain 
permanently.  An  Executive  order  was  issued  on  September  25, 
1913,  which  makes  it  clear  that  a  temporary  return  is  prohibited  as 
well  as  a  permanent  one.  The  Executive  order,  however,  authorizes 
the  chief  executive  of  the  Canal  Zone,  in  his  discretion,  to  grant  per- 
mission to  excluded  persons  to  return  to  the  Canal  Zone  temporarily. 
The  Executive  order  repeals  the  order  of  May  2,  1911. 

The  preexisting  law  relating  to  the  carrying  of  firearms  was  not 
found  to  be  satisfactory,  and  an  Executive  order  was  issued  on 
November  7.  1913,  repealing  the  former  law  and  providing  for  the 
regulation  of  the  carrying  offirearms  on  a  different  basis.  The  new 
Executive  order  authorizes  permits  to  be  issued  for  the  keeping  of 
firearms  at  one's  residence,  place  of  business,  or  store^  and  upon  the 
person  of  watchmen  and  otners.  These  permits  are  issued  without 
charge.  Hunting  permits  are  also  auUiorized  xmder  the  order,  of 
which  a  Ucense  lee  of  $1  per  aimum  is  charged.  Punishment  for 
violations  thereof  by  a  fine  or  imprisonment,  or  both  such  fine  and 
imprisonment,  is  provided. 

A  number  of  cases  were  brought  to  the  attention  of  the  chairman 
and  chief  engineer,  in  which  exorbitant  rates  of  interest  wero 
charged  for  the  loan  of  money  in  the  Canal  Zone.  Some  of  these 
cases  bore  harshly  upon  the  borrowers,  and  in  order  to  prevent 
usurious  practices  in  the  future  an  Executive  order  was  issued  on 
November  11,  1913,  fixing  the  legal  rate  of  interest  at  6  per  cent  per 
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annum,  and  the  conventional  rate  of  12  per  cent  per  annum.  The 
Executive  order  authorizes  the  person  paying  interest  above  the 
rate  of  12  per  cent  per  annum  to  recover  back  from  the  usurer  all  of 
the  interest  paid  by  him. 

On  January  21,  1914,  an  Executive  order  was  promulgated  by  the 
President  to  prohibit  gifts  or  gratuities  to  agents,  employees,  or 
servants,  without  the  knowledge  and  consent  of  the  principal,  em- 
ployer^ or  master  of  such  agent,  employee,  or  servant,  to  mfluence 
them  m  their  action  concerning  any  business  of  the  princip^,  em- 
ployer, or  master.  The  Executive  order  provides  a  pimishment  of  a 
nne  or  imprisonment,  or  both  such  pimishmente,  for  bjij  violation 
thereof.  The  order  was  issued  as  a  result  of  the  investigations  of  the 
commissary  department  at  Cristobal. 

An  Executive  order  by  the  President  was  obtained  on  January  27, 
1914,  providing  i)unishment  of  a  fine  and  imprisonment  i^ainst  any 
person  engaging  in  the  practice  of  hunting  deer  and  other  animals 
at  night  by  the  use  of  lanterns  and  torches. 

The  most  important  order  issued  by  the  President  durii^  the 
fiscal  year  was  that  of  January  27,  1914,  to  establish  a  permanent 
oreanization  for  the  Canal  Zone.  This  order,  by  its  terms,  became 
eflfoctive  on  the  1st  day  of  April,  1914,  at  which  time  the  Isthmian 
Canal  Conmiission  was  discontinued,  and  the  canal  organization  then 
existing  was  abolished  and  a  new  organization  established  by  the 
Bxecutive  order  in  its  stead. 

1  he  Executive  order  created  an  organization  consisting  of  a  depart- 
ment of  operation  and  maintenance,  a  purchasing  department,  a 
supply  department,  an  accounting  department,  a  health  department, 
and  an  executive  secretary.  It  also  authorizes  anv  other  depart- 
ments, offices,  or  agencies,  on  the  Isthmus  or  elsewhere,  which  the 
Governor  of  The  Panama  Canal  may  deem  necessary  to  establish  with 
the  approval  of  the  President.  The  Panama  Canal  is  placed  under 
the  du*ection  of  the  Governor,  subject  to  the  supervision  of  the  Secre- 
tary of  War. 

The  department  of  operation  and  maintenance  is  a  new  feature, 
and  relates  to  the  operation  and  maintenance  of  the  canal  and  its 
auxiliaries. 

The  supply  department  is  the  result  of  the  consolidation  of  the 
quartermaster's  department  with  the  department  of  conmiissary  and 
Bubostence,  as  thev  existed  under  the  Isthmian  Canal  Commission. 

The  accounting  department  as  now  organized  presents  new  features, 
inasmuch  as  it  has  taken  over  not  only  the  department  of  accounts, 
as  it  existed  under  the  Commission,  but  the  collection  and  disburse- 
ment of  canal  funds  as  well,  and  it  performs  the  same  duties  for  the 
Panama  Railroad  to  an  extent  consistent  with  the  charter  and  by-laws 
of  that  company. 

The  purcnasing  department  remains  practically  the  same  as  under 
the  previous  organization,  and  the  same  may  be  said  of  the  health 
department,  except  that  the  latter  department  now  has  charge  of  all 
matters  relating  to  charities. 

The  executive  secretary  has  the  duties  formerly  belonging  to  the 
head  of  the  department  of  civil  administration,  except  the  collection 
of  taxes,  whicn  is  now  done  by  the  accounting  department.  The 
executive  secretary  has  additional  duties,  such  as  the  control  of  the 
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clube  and  libraries  and  the  custody  of  the  files  and  records  and  super- 
Tision  of  the  land  office,  except  that  the  land  office  is  temporarily 
retained  under  the  jurisdiction  of  this  office  until  all  land  claims  pend- 
ingagainst  the  government  have  been  disposed  of . 

The  reorganization  required  the  promulgation  of  new  rules  of 
employment  for  the  permanent  force  of  The  ranama  Canal,  and  this 
was  done  by  the  Executive  order  of  February  2,  1914. 

The  Panama  Canal  act  provides  for  a  district  court,  as  the  superior 
court  of  the  Canal  Zone.  It  has  the  jurisdiction  formerly  exercised 
by  the  circuit  courts  of  the  Canal  Zone  and  the  original  jurisdictioa 
belon^ng  to  the  Supreme  Court  of  the  Canal  Zone,  and  all  residuary 
jurisdiction  not  vested  in  the  other  courts.  It  is  recj^uired  to  hold  ses- 
sions at  Balboa  and  at  Cristobal.  Its  jurisdiction  is  similar  in  some 
respects  to  that  of  the  Federal  district  courts  of  the  United  States  in 
that  admiralty  and  equity  jurisdiction  is  conferred  iipon  it,  and  this 
jurisdiction  is  to  be  exercised  in  the  same  manner  and  form  as  is  done 
in  the  Federal  district  courts.  In  consequence,  the  blended  system 
of  practice  prevailing  in  the  courts  of  the  Canal  Zone  heretofore  has 
been  abolished,  and  the  dual  system  of  practice  of  law  and  equity 
prevaiUng  in  the  district  courts  of  the  United  States  substituted  for 
it.  It  became  necessary  to  define  the  territorial  limits  of  the  Ancon 
and  Cristobal  divisions  of  the  district  court.  This  was  done  by  Execu- 
tive order  of  March  12,  1914,  which  also  contained  a  number  of  pro- 
visions relating  to  the  procedure  in  the  courts  of  the  Canal  Zone, 
including  the  magistrate'  courts,  as  well  as  the  district  court. 

Section  7  of  the  Panama  Canal  act  authorizes  the  President  to 
establish,  by  Executive  order,  all  rules  necessary  to  govern  the 
disposition,  treatment,  and  pardon  of  convicts.  In  conformity 
with  that  provision  of  the  organic  law,  an  Executive  order  was 
issued,  on  May  13,  1914,  conferring  power  upon  the  Governor  of 
The  Panama  Canal  to  remit  fines  ana  forfeitures,  to  grant  pardons 
and  reprieves  and  commutation  of  sentences,  and  to  establish  a 
system  for  paroling  prisoners. 

The  radio  stations  located  in  the  Canal  Zone  have  been  placed 
under  the  jurisdiction  of  the  Navy  Department^  and  pursuant  to  that 
order  a  site  was  set  apart  for  the  radio  station  at  Balboa  dump, 
to  be  known  as  Balboa  Station,  by  Executive  order  of  May  26,  1914. 
An  Executive  order  has  also  been  drafted,  but  not  yet  promulgated, 
setting  apart  the  site  near  Caimito,  to  be  known  at  the  Darien  Station. 

A  number  of  other  Executive  orders  have  been  promulgated  in 
addition  to  those  above  mentioned,  such  as  the  Executive  order  of 
of  March  2,  1914,  establishing  the  Washington  office  of  The  Panama 
Canal,  and  the  Executive  order  of  March  20,  1914,  providing  a 
method  for  the  determination  and  adjustment  of  claims  for  personal 
injuries  to  employees  of  The  Panama  Canal  and  the  Panama  Rail- 
road, in  conformity  with  section  5  of  the  Panama  Canal  act. 

An  Executive  order  was  issued  on  April  16,  1914,  establishing 
reflations  relative  to  the  payment  of  tolls,  bills  of  material,  sup- 
pUes,  etc.,  furnished  to  vessels  by  The  Panama  Canal. 

0RGANIZATI017. 

On  March  31,  1914,  the  law  department  of  the  Isthmian  Canal 
Commission  consisted  of  counsel  and  chief  attorney,  head  of  the 
department;     a    prosecuting    attorney,    an    assistant    prosecuting 
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attorney  and  land  agent,  and  the  clerical  force  of  the  department. 
The  department  as  tnen  constituted  was  abolished  by  the  reorgan- 
ization which  took  place  on  April  1,  by  virtue  of  the  presidential 
order  of  January  27, 1914.  Since  April  1, 1914,  the  district  attorney, 
appointed  by  the  rresident  under  the  provisions  of  the  Panama 
(^anal  act,  has  had  charge  of  all  criminal  prosecutions  in  court  of 
the  canal  and  the  other  legal  aflFairs  of  The  Panama  Canal,  except 
those  which  have  been  assigned  to  the  special  attorney  appointed 
under  the  provisions  of  the  sundry  civil  appropriation  bill  for  the 
fiscal  year  1914-15.  And  the  legal  matters  of  the  Panama  Rail- 
road are  now  in  charge  of  an  attorney  for  the  railroad  on  the  Isthmus. 
All  of  these  various  activities  were  under  the  jurisdiction  of  th'e 
department  of  law  of  the  Isthmian  Canal  Commission  prior  to  the 
reoi^anization. 

The  land  office  has  been  placed  under  the  jurisdiction  of  the  special 
attorney  tmtil  such  time  as  the  land  claims  now  pending  against  the 
United  States  are  disposed  of.  There  has  been  no  change  in  the 
organization  of  the  land  office. 

A  joint  land  commission,  appointed  under  the  Panama  Canal 
treaty  between  the  United  States  and  the  Republic  of  Panama,  was 
in  session  on  the  Isthmus  during  the  fiscal  year  from  July  1  xmtil 
about  the  middle  of  the  month  of  September,  when  one  of  the  Ameri- 
can commissioners  resigned,  and  his  resignation  was  followed  by  that 
of  the  other  American  commissioner  not  long  thereafter.  This  sus- 
pended the  work  of  the  commission  to  await  the  appointment  of  two 
new  American  members.  The  joint  land  commission,  as  then 
organized,  heard  and  disposed  of  1,253  claims.  Of  these  602  con- 
sisted of  dismissals;  629  awards  being  made  to  various  claimants; 
and  disagreements  of  the  commission  were  certified  in  22  cases.  Dur- 
ing the  same  period  this  office  adjusted  and  settled  752  claims, 
aggregating  the  sum  of  $48,659,  without  the  intervention  of  the  joint 
land  commission. 

From  the  date  of  the  discontinuance  of  the  sessions  of  the  joint 
land  commission  to  the  end  of  the  fiscal  year  this  office  had  adjusted 
1,528  claims,  aggregating  the  sum  of  $96^080.50. 

The  settlement  of  claims  made  by  this  office,  without  the  inter- 
vention of  the  joint  land  commission,  during  the  fiscal  year  amounted 
to  1,903  settlements  for  claims  of  squatters,  aggregating  the  sum  of 
SI 47,452.50.  This  makes  the  total  number  of  claims  settled  by  this 
office  in  the  work  of  clearing  the  Canal  Zone,  imder  the  presidential 
order  of  December  5,  1912,  which  clearing  was  started  on  January  1, 
1913,  amount  to  2,237  claims,  aggregating  the  sum  of  $167,200.50. 

Since  that  date  the  towns  of  Gorgona,  Matachin,  Bas  Obispo,  and 
Las  Cascadas,  as  well  as  a  number  of  smaller  settlements,  have  been 
depopulated. 

The  sites  on  which  the  towns  of  Grorgona  and  Matachin  were 
located  are  now  largely  inundated  by  the  waters  of  Lake  Oatun. 
The  town  site  of  Las  Cascadas.  and  land  adjacent  thereto,  has  been 
dedicated  to  the  purposes  of  tne  Tenth  Infantry,  now  located  there 
on  the  reservation  known  as  Camp  Otis. 

On  the  25th  dav  of  May,  1914,  the  ioint  land  commission  was 
reoiganized  with  Messrs.  Federico  Boyd  and  Samuel  Lewis,  who 
served  on  the  previous  commission,  and  Messrs.  Levi  Monroe  Kagy  and 
David  MarkSi  two  new  American  members.    Shortly  after  its  reorgan- 
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ization  the  commission  proceeded  to  the  hearing  of  cases,  and  was 
proeressing  rapidly  in  the  hearing  of  cases  when  the  fiscal  year  ended. 

The  work  of  the  commission  was  interrupted  soon  thereafter  by 
the  deplorable  death  of  Commissioner  Marks,  which  occurred  at 
Ancon  Hospital  on  July  17,  1914.  Commissioner  Marks  was  an 
earnest  ana  industrious  member  of  the  commission.  While  not  a 
lawyer,  he  possessed  large  practical  business  experience  and  mani- 
fested a  sincere  desire  to  resolve,  in  an  equitable  manner,  all  issues 
coming  before  the  commission.  At  this  date  his  successor  has  not 
yet  been  appointed. 

The  land  office  also  has  charge  of  all  land  matters  relating  to  the 
Panama  Railroad  Co.  The  clearing  of  the  Canal  Zone  has  neces- 
sitated the  cancellation  of  a  number  of  leases  from  the  Panama  Rail- 
road Co.  to  private  individuals  in  the  Canal  Zone.* 

All  leases  lor  lots  in  the  Empire  and  Culebra  districts,  which  include 
the  villages  of  Empire,  New  Empire,  Camacho,  Golden  Green,  New 
Culebra,  Cow  Pen,  and  West  Culebra,  were  canceled  on  behalf  of 
the  Panama  Railroad,  effective  June  30,  1914.  In  these  districts 
there  were  693  leases,  covering  iabout  739  lots,  and  the  estimated 
annual  rental  value  of  these  lots  amounted  to  $19,223.80. 

At  the  same  time  leases  for  Panama  Railroad  Co.'s  lots  in  the 
town  of  New  Gatun  were  canceled,  but  the  cancellations  did  not 
become  effective  until  July  31  of  this  year.  In  this  village  there 
were  157  leases,  covering  170  lots;  the  estimated  annual  rental  de- 
rived from  the  lease  of  this  property  amounted  to  $5,761.80.  The 
total  of  all  leases  for  these  districts  (Gatun,  Empire,  and  Culebra) 
amounts  to  850  leases,  covering  909  lots,  and  the  estimated  rental 
value  amounts  to  $24,975.60.  The  leases  in  the  Empire  district  were 
canceled  by  authority  of  the  president  of  the  Panama  Railroad  Co. 
under  date  of  April  12,  1914,  and  the  leases  for  lots  in  New  Gatun 
were  canceled  by  the  same  authority  under  date  of  June  10,  1914. 
Written  notices  were  served  on  all  lessees  bv  the  land  agent  of  the 
Panama  Railroad  Co.  The  cancellation  of  these  leases  was  made  in 
connection  with  the  general  poUcy  of  clearing  the  Canal  Zone. 

There  has  been  a  sught  increase  in  the  number  of  lots  leased  by  the 
company  in  the  cities  of  Panama  and  Colon. 

Thirty-seven  new  leases  were  issued  on  behalf  of  the  Panama 
Ra'droad  Co.  for  46  new  lots  in  the  cities  of  Colon  and  Panama. 

The  Panama  Railroad  Co.  had  232  agricultural  leases  to  private 

garties  during  the  fiscal  year,  covering  property  at  Maiagual  and 
Iscondido,  which  is  that  district  on  Panama  Railroad  lands  lyin^ 
east  of  the  city  of  Colon.  The  rental  value  of  these  agiicultur3 
lands,  as  shown  by  the  leases,  aggregates  the  sum  of  $1,422.70,  but 
in  fact  no  rentals  are  collected  from  Uie  holders  of  leases  in  this  area. 
The  leases  are  in  the  nature  of  revocable  licenses,  and  were  obtained 
from  the  lessees  in  order  to  obtain  a  recognition  from  the  lessees  of 
the  Panama  Railroad  Co.  as  the  owner  of  the  land. 

A  considerable  number  of  revocable  licenses  were  issued  by  the 
Panama  Railroad  Co.  to  people  in  the  Huertas  and  Honduras  tract, 
which  lies  east  of  the  canal  opposite  Empire  and  Culebra.  No  rentals 
were  collected  from  these  licensees,  and  the  licenses  were  revoked 
during  the  month  of  April  last  and  the  squatters  removed  from  the 
property  and  compensated  for  their  holdings  by  the  caniJ  authorities. 
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The  total  annual  rental  value  of  all  leased  property  of  the  Panama 
Railroad  Co.  on  July  1,  1914,  amounted  to  $130,645.09,  which  is  a 
decrease  of  $12,851.48  from  estimated  annual  rental  value  of  the 
fiscal  year  just  ended.  This  decrease  was  occasioned  by  the  cancel- 
lation of  au  the  Empire  and  Culebra  leases,  effective  June  30.  The 
amount  given  is  merelv  an  estimated  rental  value  for  the  fiscal  year 
now  current  should  the  Panama  Railroad  Co.  continue  collecting 
rentals  on  all  properties  shown  as  being  leased  on  July  1,  1914,  at 
the  rates  indicatea  in  the  books  of  the  company. 

The  actual  rentals  collected  from  all  real  properties  of  the  Panama 
Railroad  Co.  during  the  fiscal  year  amoxmted  to  $141,792.99,  which 
is  an  increase  of  $7,433.42  over  the  actual  collections  for  the  fiscal 

J  rear  1912-13.    This  amoimt  not  only  includes  rentals  collected  from 
eased  lots,  but  also  rentals  collected  from  the  various  buildings 
owned  by  the  Panama  Railroad  Co.  m  Colon  and  Balboa. 

A  tabulated  statement  of  the  Panama  Railroad  leases,  in  effect 
July  1,  1914,  is  given  below: 


Location. 


Leases. 


Jane  30, 
1013. 


Colon 

Fox  Rhrer. . 

Oaton 

New  Fritoles 
Monte  Lfrfo. 

Empire 

Colebra 

Panama 

Afrtcoltnral. 

T«»tal.. 


772 

71 

157 

24 

10 

403 

308 

378 

232 


2,355 


June  30, 
1914. 


824 
72 

157 
24 
10 


s 


879 
232 


1,098 


Lots. 


June  30, 
1913. 


807 

70 

170 

27 

15 

441 

316 

445 

232 


2,523 


June  30, 
1914. 


936 
71 

170 
27 
15 


446 
232 


1,897 


Rental. 


June  30, 
1913. 


190,790.28 

4,157.00 

5,751.80 

377.00 

414.00 

12,819.60 

6,774.40 

20,969.79 

1,422.70 


143,496.57 


June  30, 
1914. 


» 197,377. 80 

4,211.00 

5,751.80 

377.00 

414.00 


21,09a  79 
1,422.70 


130,645.00 


>  Indndes  rental  from  office  in  concrete  buQding,  Colon. 


*  Canceled,  effective  June  30, 1914. 


The  157  leases  in  force  in  Oatim  on  July  1,  1914,  terminated  by 
cancellation  on  July  31,  1914. 


OBIMINAL  MATTEB8. 


As  already  stated  in  this  report,  the  district  attomev  was  appointed 
by  the  President,  with  the  advice  and  consent  of  the  Senate,  soon 
after  the  reorganization  took  place  on  April  1,  1914,  and  the  office  of 
prosecuting  attorney  under  the  old  organization  ceased  to  exist.  All 
criminal  business  since  the  appointment  of  the  district  attorney  has 
been  under  his  control  and  airection,  but  in  making  this  report  the 
criminal  matters  for  the  entire  year  are  included.  Four  himdred  and 
sixty-four  criminal  cases  were  disposed  of  during  the  fiscal  year;  of 
these  204  were  disposed  of  in  the  circuit  court  of  the  first  circuit, 
106  in  the  circuit  court  of  the  second  circuit,  and  86  in  the  circuit 
court  of  the  third  circuit,  and  after  the  organization  of  the  district 
court  under  the  Panama  Canal  act  21  cases  were  disposed  of  at 
the  Cristobal  division  of  the  district  court,  and  51  cases  at  the  Balboa 
division  of  the  district  Court,  Tn^Wing  in  all  464  criminal  cases  dis- 
posed of.    There  were  328  convictionS|  103  acquittals,  23  dismissals. 
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and  in  9  cases  the  accused  parties  are  .fumtives  from  iustice.  In 

addition,  two  cases  of  extradition  were  disposed  of.  in  one  the 
party  was  extradited  to  the  United  States,  and  in  the  other  to 
Panama.    Besides  these  there  were  two  cases  of  parties,  indicted  in 

the  Federal  court  at  New  York,  and  the  parties  arrested  on  the 
Isthmus,  making  in  all  a  total  of  468  cases. 

A  tabulated  statement  is  given  below  showing  the  various  offenses 
involved  in  these  cases,  and  this  tabulated  statement  is  followed  by 
tabulated  statements  for  the  years  1911-12,  and  the  years  1912^13, 
for  purposes  of  comparison: 

Criminal  prosecutioru,  191S-14- 

Adultery 8 

Assault  and  battery 6 

Assault  with  a  deadly  weapon 29 

Assault  with  intent  to  commit  murder 2 

Assault  with  intent  to  commit  felonies  other  than  murder 9 

Attempt  to  defraud .  9 

Battery 9 

Burglary 27 

Disorderly  conduct 22 

Embezzlement 10 

False  personation 10 

Forgery 20 

Fraud 3 

Gambling 56 

Grand  larceny 123 

Liquor  laws,  violation  of 6 

Loitering 12 

Manslaughter '. 3 

Manslaughter,  involuntary 1 

Navigation  rules,  violation  of 8 

Perjury 2 

Petit  larceny 18 

Rape 2 

Returning  to  Canal  Zone  after  deportation 7 

Sanitary  regulations,  violation  of 4 

Miscellaneous 62 

Total 468 

Disposition: 

Convicted 329 

Acquitted 103 

Dismiseed • 23 

Fugitive 9 

Extradited  to  United  States 1 

Extradited  to  Panama 1 

Miscellaneous 2 

Total 468 

Number  by  circuits: 

First  circuit 204 

Second  circuit 106 

Third  circuit 86 

Cristobal  district 21 

Balboa  district 51 

Total 468 

Criminal  prosecutionSy  1911-lB, 

Adultery 9 

Arson 5 

Assault  and  battery 28 
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Aasault  with  a  deadly  weapon 67 

Aaeault  with  intent  to  commit  murder 4 

Assault  with  intent  to  commit  felonies  other  than  murder 5 

Buiglary , 62 

Cheats 13 

Dieorderly  conduct 17 

Embezzlement 24 

Foigery 17 

Gambling 66 

Grand  larceny 107 

Manslaughter 4 

Murder 3 

Navigation  laws,  violation  of 26 

Perjury 6 

Rapje 7 

ResistiDg,  etc.,  public  officer 17 

White-slave  traffic 6 

Miscellaneous 122 


Total 615 

Disposition: 

Cwivicted 398 

Acquitted 139 

Dismissed 66 

Fugitives 12 

Total 616 

Number  by  circuits: 

First  circuit 160 

Second  circuit 333 

Thiid  circuit 122 


Total 616 

Criminal  prosecutions,  191t-lS, 

Adultery 18 

Arson 1 

Assault  and  battery 61 

Assault  with  a  deadly  weapon 27 

Assault  with  intent  to  commit  murder 4 

Assault  with  intent  to  commit  felonies  other  than  murder 6 

Burglary 63 

Cheats 6 

Disorderly  conduct 27 

Embezzlement 24 

False  personation 3 

Forgerv 24 

GambUng 100 

Grand  larceny 124 

Incest 2 

Liquor  laws,  violation  of 9 

Manslaughter 6 

Mayhem 1 

Murder 2 

Murder,  second  de^ee 1 

Navigation  rules,  violation  of 19 

Perjury 1 

PeUt  larceny 27 

Rape 3 

Receiving  stolen  property 2 

Returning  to  Canal  Zone  after  deportation 13 

Riotinff 8 

Miscellaneous 62 

Total 621 
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Convicted 449 

Acquitted Ill 

DifliniBBed 54 

Fu^tivee 7 

TotiJ 621 

Number  by  districts: 

First  circuit 288 

Second  circuit 178 

Third  circuit 155 

TotiJ e2i 


Summary  of  criminal  prosecutions  for  the  fiscal  years  1911-1914- 


1911-12 


1913-13 


191^14 


Adultly. 
Anon. 


Amoltand  batury 

AjiMilt  with  dMdly  weapon 

Anault  with  taitant  to  oonunlt  murder 

Aiiiiilt  with  intent  to  commit  felonies  oth< 

Attempt  to  defhiad 

Battery 

Borglary 

Disorderly  conduct 

Smbesslemcnt 

False  personation 

Forgery 

Fraud. 


thanmurdf 


Gambling 

Grand  larceny 

Inosst 

Liquor  laws,  violation  of 

Loitering 

ICanslaughter 

Manslaughter,  involuntary . . . 

llayhem 

Murder 

Murder,  second  degree 

Navigation  rules,  violation  of. 

Periury 

Petit  laroany 

Rape. 


Receiving  stolen  property 

Resisting,  eto^  public  olficer 

Returning  to  Canal  Zohe  after  deportation. 

Riotfaig 

Sanitary  regulations,  violation  of 

White-slave  traific 

Miscellaneous 


Total. 


9 
6 

28 

87 

4 

6 


62 
17 
24 


17 

13 

66 

107 


26 
6 


7 

i7 


6 
122 


615 


18 
1 

51 

27 

4 

6 


63 
27 
24 

3 
24 

6 
100 
124 

2 

9 


1 
2 
1 

19 
1 

27 
3 
2 


13 
8 


«2 


821 


6 

29 

2 

9 

9 

9 

27 

22 

10 

10 

20 

3 

66 

123 


6 

12 

3 

1 


8 

2 

18 

2 


7 
'*4 
'82 


488 


The  number  of  criminal  cases  disposed  of  during  the  fiscal  jear  just 
ended  shows  a  decrease  in  crime  as  compared  with  the  previous  year 
of  153  cases.  This  is  doubtless  due  to  the  decrease  in  population  in 
the  Canal  Zone. 

There  were  three  criminal  cases  heard  and  disposed  of  by  the 
supreme  court.  In  two  cases  the  sentences  of  the  tower  trial  court 
were  affirmed,  and  in  the  other  case  the  judgment  of  the  lower  court 
was  reversed. 

The  number  of  civil  cases  in  which  the  United  States,  the  Isthmian 
Canal  Commission,  or  the  Panama  Railroad  Co.  were  interested, 
disposed  of  and  pending  at  the  end  of  the  fiscal  year,  was  about  the 
same  as  that  for  the  fiscal  year  1912-13. 

The  following  statement  shows  the  cases  for  the  fiscal  year  just 
ended : 
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OrVlL   OASES    IN    THE    OANAL    ZONE    CX)URT8    IN    WHICH    THE    UNITED 
STATES  AND  THE  PANAMA  BAILBOAD  CO.  ABE  INTEBESTED. 

OsMff  diMpoud  qf  during  fiscal  year  ended  Jwm  SO^  1914, 

IN  THE  FIRST  GIBGUIT  GOUBT. 

J.  M.  WaUcer  v.  Panama  Railroad  Co. — ^This  was  a  suit  for  $5,000 
damages  for  personal  injuries.  Complaint  filed  July  7,  1913.  Judg- 
ment in  favor  of  defendant,  August  30,  1913.  Appealed  to  the 
Supreme  Court. 

IN   THE    SECOND   CIBCUIT   GOUBT. 

Manud  Lopez  ▼.  Panama  Railroad  Cb.— This  was  a  suit  for  $20,000 
damages  for  personal  injuries.  Complaint  filed  January  17,  1914. 
Verdict  and  judgment  in  favor  of  plaintiff,  March  20, 1914,  for  $3,500. 
Paid. 

IN  THE  THIRD  CUtCUU'  COURT. 

James  Arthvrton  v.  Panama  Railroad  Co, — This  was  a  suit  for 
$10,000  for  personal  injuries.  Complaint  filed  November  15,  1912. 
Subsequently  an  amended  complaint  was  filed  and  case  continued 
until  July  10.  1913.  yei*dict  and  judgment  for  $1,500  rendered 
against  defenaant.    Paid. 

Hezehiah  Carter  v.  Panama  Railroad  Cb.— This  was  a  suit  for  $5,000 
damages  for  personal  injuries.  Complaint  filed  April  28,  1913. 
There  was  a  demurrer  by  the  defendant  which  was  sustained,  and 
amended  complaint  filed.  The  case  was  tried  on  July  3,  1913,  and 
verdict  and  judgment  rendered  in  favor  of  defendant. 

James  Beckfw^  v.  Panama  Railroad  Co. — ^This  was  a  suit  for 
$10,000  for  personal  injuries.  Complaint  was  filed  September  29, 
1913.  Answer  filed,  and  on  February  26,  1914,  plaintiff  asked  for 
and  was  granted  a  nonsuit  without  prejudice. 

Fenne  Coverly  v.  Panama  Railroad  Co. — ^This  was  a  suit  for  $10,000 
for  personal  injuries.  Complaint  filed  February  2, 19 14.  Answer  was 
filea  and  on  March  12,  1914,  plaintiff  asked  for  a  nonsuit  without 
prejudice. 

Richard  Hushanda  v.  Panama  Railroad  Co.— This  was  a  suit  for 
$5,000  damages  for  personal  injuries.  Complaint  filed  and  on  June 
4,  1914,  plaintiff  accepted  $25  in  full  settlement  and  case  was  dis- 
missed. 

IN  THE  BUPRElfB  COURT  OF  THB  CANAL  ZONB. 

ThuU,  administrator,  v.  Panama  Railroad  Cb.— This  was  a  suit  for 
$20,000  damages  for  personal  injuries  resulting  in  death.  This  case 
was  tried  in  the  second  circuit  court,  and  verdict  and  judgment 
rendered  in  favor  of  defendant.  The  case  was  appealed  to  the 
supreme  court  and  on  September  24,  1913,  the  verdict  and  judg- 
ment of  the  circuit  court  was  affirmed  by  the  supreme  court. 

Evan  Weeks  v.  Panama  Railroad  Co. — ^This  was  a  suit  for  $10,000 
for  personal  injuries.  The  case  was  tried  in  the  second  circuit  court 
andTresulted  in  a  verdict  and  judmient  in  favor  of  plaintiff  in  the 
sum  of  $5,000.  Defendant  appealed  the  case  to  the  supreme  court 
and  October  4,  1913,  the  verdict  and  judgment  of  the  lower  court  was 
reversed,  and  the  second  circuit  court  was  directed  to  enter  a  verdict 
and  judgment  in  favor  of  defendant. 
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J.  M.  WaOcer  y.  Panama  Railroad  Co. — ^This  was  a  suit  for  $5,000 
for  personal  injuries,  in  the  first  circuit  court.  Verdict  and  judgment 
were  rendered  in  favor  of  defendant  and  the  case  was  appealed  to  the 
supreme  court;  on  January  12,  1914,  plaintiff  withdrew  nis  appeal. 

CSmI  cases  pending  at  the  beginning  of  fiscal  year  July  1, 1914-lS. 

IN  THB  DISTRICT  COUBT,   BALBOA  DIVISION. 

Oeorge  Joseph  v.  Panama  Railroad  Co. — ^This  was  a  suit  for  $7,500 
damages  for  personal  injuries.  Complaint  filed  June  15,  1914. 
Answer  was  filed  and  case  is  ready  for  trial. 

IN  THB  DISTRICT  COUBT.   CBISTOBAL  DIVISION. 

Adras  Mompoint,  administrator,  v.  Panama  Railroad  Co.  and  Mun- 
son  Steamship  Line. — ^This  is  a  suit  for  $10,000  for  personal  injuries. 
Complaint  filed  in  the  third  circuit  court  February  19,  1914.  Answer 
filed  and  on  April  1,  1914,  the  case  was  transferred  to  Cristobal  divi- 
sion of  the  district  court  and  is  ready  for  trial. 

Samuel  Anderson  v.  Panama  Railroad  Co. — This  is  a  suit  for  $5,000 
damages  for  personal  injuries.  Complaint  filed  March  13,  1914,  and 
answer  filed.  On  April  1,  1914,  it  was  transferred  from  the  third 
circuit  court  to  the  Cristobal  division  of  the  district  court.  Case  is 
readv  for  trial  and  has  been  set  down  for  hearing  August  13,  1914. 

Maria  J.  Arpon  v.  Panama  Railroad  Co. — TTiis  is  a  suit  for  $500 
damages  for  loss  of  trunk.  Filed  June  20,  1914.  Answer  filed  and 
case  is  ready  for  trial. 

Ouiseppe  Voza,  administrator,  v.  Panama  Railroad  Co. — ^This  was  a 
suit  for  $20,000  for  personal  injuries,  resulting  in  death.  Complaint 
filed  May  26,  1914.  Defendant  filed  plea  of  statute  of  limitations. 
Argument  on  plea  heard  by  court,  but  no  decision  has  been  rendered 
at  this  date. 

Eusebio  Morales  et  al.  v.  Revien  Arcia  et  al. — ^This  was  a  suit  insti- 
tuted by  Morales  and  others  against  Arcia  and  others  for  partition  of 
lands  lying  between  Gatun  and  Colon.  The  Isthmian  Canal  Com- 
mission and  the  Panama  Railroad  Co.  intervened  and  set  up  title  to 
the  land.  The  case  was  tried,  and  on  May  31,  1913,  an  opinion  was 
rendered  by  the  court  giving  certain  j)ortions  of  the  lands  to  the 
plaintiffs  and  defendants  and  other  portions  to  the  Panama  Railroad 
Co.  and  Isthmian  Canal  Commission.  On  the  31st  day  of  May,  1913, 
the  court  entered  its  decree.  Subseauently  writ  of  possession  was 
asked  for,  but  denied  by  the  judge  of  the  third  circuit  court  in  an  oral 
opinion.  On  April  1,  1914,  this  case  was,  by  the  Panama  Canal  act, 
tri&nsferred  to  tne  Cristobal  division  of  the  district  court.  Another 
application  will  be  made  to  the  court  for  a  writ  of  possession. 

Pedro  Celestino  Cerezo  v.  Diaa  and  others. — ^This  was  a  case  involv- 
ing land  at  the  mouth  of  the  Sweetwater  River  at  Toro  Point,  across 
the  bay  from  Colon,  and  includes  part  of  lot  1  of  the  Harrison- 
Arosemena  map  granted  to  the  Panama  Railroad  Co.  by  the  Colom- 
bian Government.  The  United  States  and  the  Panama  Railroad  Co. 
intervened  in  the  case,  and  negotiations  for  compromise  have  been 
pending  for  some  time.  On  April  1,  1914,  this  case  was  transferred 
to  the  Cristobal  division  of  the  district  court. 
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Panaraa  Railroad  Co,  v.  Menies  et  al. — ^This  is  a  suit  to  recover  a 
tract  of  land  lying  northeast  of  the  city  of  Colon^  consisting  of  about 
10,000  acres.  The  complaint  was  filed  March  21.  1912,  and  demurrer 
interposed  by  defendants,  which  was  overrulea.  Answer  has  been 
filed  and  the  case  has  been  continued  from  time  to  time  by  the  defend- 
ants.^ On  April  1,  1914,  this  case  was  transferred  to  the  Cristobal 
division  of  the  district  court  of  the  Canal  Zone. 

PanaToa  Railroad  Co,  v.  ViUalohos  et  al. — ^This  is  a  suit  to  recover 
a  strip  of  land  on  the  shore  of  Limon  Bay.  Complaint  was  filed 
March  21,  1942.  Demurrer  was  filed  by  defendants,  which  was  over- 
ruled. Answer  has  been  filed  and  on  April  1,  1914,  the  case  was 
transferred  to  the  Cristobal  division  of  the  district  court. 

CLAIMS   DISPOSED  OP   WITHOUT   SUIT. 

Claim  of  Ferdinand  Daisey. — For  loss  of  trunk.  Compromised  for 
$46. 

Mss  Ada  Oanavxiy, — Claim  for  personal  injuries  to  passenger. 
Settled  for  $125. 

Nathan  Benjamin, — Claim  for  damages  for  personal  injuries  to 
eniployee.    Settled  for  $1,000. 

Hubert  Crimea  and  wife. — Claim  for  damages  for  personal  injuries 
to  passenger.    Settled  for  $600. 

The  piH)lic  records  relating  to  the  public  lands  owned  by  the 
Panama  Railroad  Co.  in  the  Canal  Zone  and  the  Republic  of  Panama, 
as  well  as  those  formerly  owned  by  the  French  company,  but  now 
owned  by  the  United  States,  are  to  be  found  in  Bogota.  The  law 
department  of  the  Isthmian  Canal  Conmiission  was  able  to  obtain 
some  of  those  records  from  the  archives  of  the  Republic  in  the  city  of 
Panama  which  were  of  material  assistance  to  the  railroad  company 
in  the  suits  instituted  on  its  behalf  to  recover  lands  from  persons 
unlawfully  in  possession  of  them.  But  there  are  many  more  records 
in  Bogota  of  value  to  the  United  States  and  the  railroad  compan]^. 
Efforts  have  been  made  through  the  State  Department  and  the  Ameri- 
can minister  at  Bogota  to  obtain  these  records  without  success.  It 
is  to  be  hoped  that  in  the  near  future,  if  not  the  original  documents, 
at  least  certified  copies  of  them  will  be  obtained  from  Colombia  for 
the  protection  of  the  landed  interests  of  the  United  States  in  the 
Canal  Zone. 

A  great  deal  of  the  land  owned  by  the  Panama  Railroad  Co.  has 
been  taken  b^  the  United  States  for  the  purposes  of  the  canal,  and 
now,  in  carrying  out  the  presidential  order  of  depopulation,  it  ^1  be 
necessary  to  taKe  over  the  remaining  lands  of  the  railroad  company. 
Some  of  these  lands,  however,  are  in  litigation  with  private  parties, 
and  I  recommend  that  these  be  not  taken  over  by  the  Government 
until  the  issues  between  the  railroad  company  and  the  private  parties 
have  been  adjusted  in  the  pending  suits. 
Respectfully, 

Fbank  Feuille,  Special  Attorney. 

To  Col.  Geo.  W.  Goethals,  United  States  Army, 

Oovemor  of  The  Panama  Canal,  Balboa  Heights,  Canal  Zone. 


APPENDIX  J. 

REPOBT  OF  THE  OEVEBAL  PXTBCHASIirG  OFFICEB  AlTD  CHIEF 

OF  THE  WASHIirGTOir  OFFICE. 


The  Panama  Canal, 
Washington  Office,  July  20, 1914- 

Sm:  I  have  the  honor  to  submit  the  following  report  upon  the  work 
of  this  office  during  the  fiscal  year  endii^  June  30,  1914: 

The  only  changes  made  in  the  organization  of  the  office  during  the 

East  year  have  been  those  resulting  from  the  abolishment  of  the  dis- 
ursing  office  and  placing  a  disbursii^  clerk  imder  the  assistant 
auditor,  whose  office  was  established  in  place  of  the  office  of  the 
assistant  examiner  of  accounts,  which  changes  were  made  effective 
April  1,  1914,  imder  the  provisions  of  the  Executive  order  of  March 
2,  1914,  Quoted  below. 

The  following  divisions  are  now  under  my  charge  as  general  pur- 
chasing officer  and  chief  of  the  Washington  office  of  The  Panama 
Canal:  General  office,  office  of  assistant  auditor,  appointment  divi- 
sion, correspondence  and  record  division,  and  the  purchasing  depart- 
ment. 

The  following  is  the  Executive  order  referred  to  above: 

Executive  Ordeb. 

To  establish  a  Washinfton  Office  of  The  Panama  Canal,  to  provide  temporarily  for 
the  oiganization,  officials  and  employee  thereof,  and  to  continue  in  force  for  The 
Panama  Canal  rules,  r^ulations,  and  executive  orders  which  may  have  been  made 
for  the  Isthmian  Canal  Commission. 

By  virtue  of  the  authority  vested  in  me  it  is  hereby  ordered: 

SECTION  I. 

That  an  office  of  The  Panama  Canal  is  established  in  the  City  of  Washington  in  the 
District  of  Columbia. 

SECTION  II. 

That  the  Washington  Office  of  the  Panama  Canal  shaU  be  the  office  of  general  rec- 
ords in  the  United  States,  and  shall  succeed  to  the  custody,  care  and  preservation  of 
all  the  recoixis  and  files  of  the  Isthmian  Canal  Commission,  to  be  retained  and  pre- 
served in  Uie  United  States  on  and  after  April  1,  1914,  and  shall  also  succeed  to  and 
become  chuveable  with  all  property  of  every  kmd  and  character  purchased  for  the 
Washington  Office  of  the  Isthmian  danal  Commission,  which  is  on  hand  April  1, 1914. 

SECTION  III. 

That  the  Washington  Office  of  The  Panama  Canal  shall  be  the  headquarters  and  the 
principal  office  of  the  Purchasing  Department  of  The  Panama  Canal.  The  head  of 
the  Purchasing  Department  of  Tne  Panama  Canal,  under  the  direction  of  the  Gov* 
emor.  shall  have  administrative  control  of  the  Washington  Office  of  The  Panama 
Canal.  He  shall  be  subject  to  orders  and  supervision  of  tne  Chief  of  Engineers  of  the 
U.  8.  Army  to  such  extent  as  may  be  directed  by  the  Secretary  of  War.  He  shall  be 
General  Purchadnff  Officer  for  The  Panama  Caoial,  and  shall  also  act  as  the  Chief  of 
the  Washington  Office  of  The  Panama  Canal. 
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SECTION  IV. 

That  until  further  ordered,  the  Washington  Office  of  The  Panama  Canal  shall  have 
the  same  organization  as  to  offices  and  departments  (except  the  Office  of  the  Assist- 
ant Examiner  of  Accounts  and  the  Disbursing  Office)  as  the  Washington  Office  of 
the  Isthmian  Canal  Commission  shall  have  on  March  31,  1914.  The  number,  daas 
and  salaries  of  officials  and  employes  in  each  of  the  offices  and  departments,  except 
as  hereinafter  provided,  shall  oe  the  same  as  those  authorized  for  the  Washington 
Office  of  the  Isthmian  Canal  Commission  on  March  31,  1914,  and  any  change  in  the 
salary  of  anv  position,  or  in  the  number  of  positions  in  any  office  or  department,  shall 
be  inade  only  as  now  provided  by  law.  The  officers  and  employes,  except  as  here- 
inafter provided,  shall  perform  the  same  class  of  duties  that  they  may  be  assigned  to 
on  March  31,  1914. 

SECTION  V. 

That  the  Assistant  Auditor  provided  for  in  Executive  Order  No.  1885,  dated  Jan- 
uary 27,  1914^  shall  be  appointed  April  1,  1914.  His  salary  shall  be  fixed  by  the 
Governor.  He  shall  perform  such  duties  of  the  Accounting  Department  to  be  per- 
formed in  the  United  States,  as  may  be  assigned  to  him  by  the  Auditor,  and  also 
8uch  other  duties  of  a  general  nature  as  may  be  assigned  to  him  by  the  Chief  of  the 
Washington  Office  of  Tne  Panama  Canal. 

On  and  after  April  1,  1914,  there  shall  be  transferred  to  the  Assistant  Auditor,  and 
he  shall  be  charged  with  the  custody,  care  and  preservation  of,  all  records  and  prop- 
erty of  the  Disbursing  Officer  and  of  the  Assistant  Examiner  of  Accounts  of  the  Isth- 
mian Canal  Commission,  with  which  those  officers  shall  be  chaiged  on  March  31, 1914. 

The  Chief  of  the  Washington  Office  may,  however,  transrer  to  and  place  in  the 
custody  of  the  Disbursing  Clerk,  hereinafter  provided  for.  such  of  Uie  property  and 
records  above  described,  as  he  may  deem  to  be  essential  to  enable  the  Disbuising 
Clerk  to  properly  p^orm  his  duties  under  this  order,  but  the  Disbursing  Clerk  shaU 
not  be  permittecL  without  specific  authority  from  the  Chief  of  Office,  to  keep  a  sepa^ 
rate  set  of  records  and  files.  He  shall  be  required  to  rely  upon,  and  consult  when 
necessary,  the  records  and  files  in  the  office  of  the  Assistant  Auditor,  in  verifying  the 
legBL^ty  of  claims  and  accounts  submitted  to  him  for  payment,  or  to  verify  the  details 
of  any  collection  for  which  he  is  required  to  account.  Disbursements  will  be  made 
by  the  Disbursing  Clerk  only  after  examination  of  the  claim  or  account  in  the  office 
of  the  Assistant  Auditor. 

Such  of  the  officers  and  employes  employed  in  the  office  of  the  Aasistant  Examiner 
of  Accounts  and  the  Disbursmg  Office  of  the  Isthmian  Canal  Commission  on  Itoch 
31,  1914,  as  the  Governor  determines  to  retain,  shall  be  transfened  to  and  employed 
in  the  Accounting  Department  in  the  United  States,  and  their  salaries  fixed  at  such 
amounts  as  the  Governor  deems  Just  and  reasonable. 

There  shall  be  a  Disbursing  Clerk  for  that  part  of  the  Accounting  Department  in 
the  United  States,  who  shall  perform  similar  duties  to  those  that  are  required  to  be 
performed  by  the  Collector  and  Paymaster  on  the  Isthmus,  in  so  far  as  there  are 
such  duties  to  be  performed  in  the  United  States,  and  shall  be  subject  to  the  same 
supervision  by  the  Assistant  Auditor,  as  the  Collector  and  Paymaster  on  the  Isthmus 
are  by  the  Auditor.  He  shall  give  bond  in  such  amount  as  may  be  fixed  by  the  €rov- 
emor,  or  by  his  authority. 

Such  of  the  officers  ana  employes  as  are  transferred  to  and  employed  in  the  Account- 
ing Depiutment  in  the  United  States,  shall  be  distributed  between  the  office  of  the 
Assistant  Auditor  and  that  of  the  Disbursing  Clerk,  respectively,  as  the  needs  of  the 
service  reauire.  They  shall  periorm  such  duties  as  may  be  assigned  to  them  by 
proper  auuiority.  They  shall  be  subject  to  similar  financial  responsibilities,  and  to 
the  same  general  rules  and  regulations  that  have  been  prescribed  for  like  officers 
and  employes  employed  in  the  Accounting  Department  on  the  Isthmus. 

It  is  tne  purpose  of  this  order,  and  it  shall  oe  so  construed,  as  to  require  the  Assistant 
Auditor  of  The  Panama  Canal  to  examine  all  claims  and  accounts  before  their  payment 
by  the  Disbursing  Clerk;  to  carry  on  all  general  correspondence  in  relation  to  claims 
and  accounts  required  to  be  conaucted  by  the  Accoimting  Department  in  the  United 
States;  to  prepare  all  vouchers  and  certify  to  the  validity  of  all  claims  and  accounts 
before  they  are  submitted  to  the  Disb ursine  Clerk  for  payment;  to  furnish  to  Hie  Dis- 
bursing Clerk  all  necessary  data  to  enable  that  officer  to  make  reply  to  any  exceptions 
that  may  be  taken  to  his  account  by  the  Auditor  for  the  War  Department;  to  keej)  all 
general  records  required  to  be  kept  in  the  Accountuig  Department  in  the  United 
States;  to  make  all  reports  as  to  statistical  data  required  to  be  sent  to  the  Auditor 
on  the  Isthmus;  to  give  an  administrative  examination  to  all  accounts  of  the  Dis- 
bursing Clerk  before  they  are  transmitted  to  the  Auditor;  to  make  an  adnunistrative 
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eTamination  of  all  claims  which  are  to  be  submitted  to  the  Auditor  for  direct  settle- 
ment; to  keep  a  complete  record  of  all  collections  to  be  made  and  all  moneys  received 
by  the  Disbursing  Clerk;  to  certify  to  the  correctness  of  the  Disbursing  Clerk's  accounts 
for  collections;  to  see  that  bills  collectible  are  issued  and  collections  made  in  all 
proper  cases:  to  have  chaige  of  aU  (general  files  which  are  required  to  be  kept  hy  the 
Accounting  Department  in  the  Umted  States;  and  to  perform  such  other  duties  as 
may  be  assigned  to  him  by  the  Auditor,  or  the  Chief  of  tne  Washington  Office. 

SECTION  VI. 

That  anv  person  holding  appointment  or  eniplovment  in  or  under  the  Washington 
Office  of  the  Isthmian  Canal  Commission  on  March  31,  1914,  shall  be  eligible  for  ap- 
pointment to,  or  employment  in  a  like  position  in  or  imder  the  Washington  Office  of 
The  Panama  Canal,  created  by  this  order,  and  all  except  those  em^oyed  in  the 
Accounting  Department,  will  be  considerea  to  be  transfeired  and  appointed  to  such 
like  position  in  or  under  the  Washington  Office  of  The  Panama  Canal,  as  of  April  1. 
1914^  without  further  order  or  appointment.  The  oath  of  office  shall  be  taken  oy  all 
officials  and  employes  of  the  Wasnington  Office. 

SECTION  VII. 

This  order  shall  remain  in  force  as  a  provisional  order  only,  for  the  establishment 
of  the  Washington  Office  of  The  Panama  Canal,  until  an  order  for  the  permanent 
oiganization  of  such  office  shall  have  been  made. 

SECTION  VIII. 

AU  rules,  regulations  and  executive  orders,  not  inconsistent  with  the  provisions  of 
this  order  and  the  Executive  Orders  of  January  27,  and  February  2,  1914,  heretofore 
made  for  the  Isthmian  Canal  Commission,  and  applicable  to  conditions  that  will  exist 
under  Uiese  orders,  shall  be  and  are  hereby  contmued  in  full  force  and  effect,  as  rules, 
regulations,  and  executive  orders  for  the  government  of  officers  and  employes  of  The 
Panama  Caoal  and  the  transaction  of  the  business  of  The  Panama  Canal. 

WOODROW  WILSON 
Thb  Whits  Housb,  t  Mcarch,  1914. 

[No.  1897.] 

The  work  of  the  appomtment  division  has  continued  heavy  through- 
out the  year,  the  number  of  aopointments  being  in  excess  of  the  num- 
ber for  uie  ^recedin^  year.  During  the  last  12  months  2,248  persons 
within  the  United  States  were  tendered  employment  for  duty  on  the 
Isthmus  in  grades  above  that  of  laborer;  1,429  accepted  and  were 
appointed,  covering  71  different  positions.  Four  thousand  one  hun- 
dred and  forty  persons,  including  new  appointees,  those  returning 
from  leave  of  absence,  members  of  employees'  families,  and  employees 
of  contractors  and  their  famiUes,  were  provided  with  transportation 
from  the  United  States  to  the  Isthmus;  and  in  response  to  inquiries 
and  applications  for  employment  during  this  period,  and  m  the 
issuance  of  appointments,  21,827  letters  were  written,  4,161  telegrams 
sent,  and  21,607  circulars  mailed. 

The  work  of  the  correspondence  and  record  division,  comprising 
all  general  or  administrative  correspondence  and  miscellaneous  mat- 
ters, has  been  continued  along  the  unes  described  in  previous  annual 
reports,  there  being,  however,  a  marked  increase  in  the  amount  of 
work  done,  the  result  of  correspondence  relating  to  new  questions 
connected  with  the  near  approacn  of  the  opening  of  the  canal  and  its 
operation. 

As  above  stated,  the  disbursing  office  and  the  office  of  the  assistant. 
examiner  of  accounts.  Isthmian  Canal  Commission,  were  combined 
under  the  office  of  the  assistant  auditor  of  The  Panama  Canal  on 
April  1,  1914. 
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The  combined  statement  given  below  ahows  the  work  of  these  two 
offices  and  of  the  office  of  the  assistant  auditor  of  The  Panama  Canal 
for  the  fiscal  year  ending  Jmie  30,  1914: 

Claim  aUOemerU,  July  1, 191S,  to  Mar.  SI,  1914. 

On  hand  July  1, 1913 $344 

ReceivedJuly  1, 1913,  to  Mar.  31,  1914 12,891 

Total 13,235 

Paaeed  for  payment  July  1, 1913,  to  Mar.  31, 1914 12,714 

On  hand,  as  per  report  of  diabuning  officer.  Mar.  31, 1914 621 

Clam  Hatemeni,  Apr.  1, 1914,  to  June  SO,  1914. 

On  hand  Apr.  1,  1914,  as  per  dainu  turned  over  to  the  as^i^itaiit  auditor  . $791 


Apr.  1, 
Apr.  1, 


ReceivedApr.  1, 1914,  toJune30,  1914 4,750 

Total 6,541 

Passed  for  payment  Apr.  1, 1914,  toJuneSO,  1914 4,809 

On  hand  June  30,  1914 732 

Conaolidated  daim  statement. 

On  hand  July  1, 1913 344 


fulyl, 


Received  July  1, 1913,  to  June  30,  1914 17,911 

Total 18,255 

Passed  for  payment  July  1, 1913,  to  June  30,  1914 17,523 

On  hand  June  30, 1914 732 

Financial  statement  of  transactions  of  the  disbursing  officer  of  the  Isthmian  Canal  Comr 

mission  from  July  i,  191S,  to  Mar.  SI,  1914. 

On  hand  July  1, 1913 $472,772.74 

Receipts: 

From  United  States  Treasury $11, 000,000. 00 

MiscellaneouB  collections 70, 061. 33 

11,070,061.33 

11, 542, 834. 07 

Disbursements: 

Claims  paid 10,696,762.96 

Deposits 27,  G92.30 

10,724,4^5.26 

Balance  deposited  in  United  States  Treasury 818, 388. 81 

11, 542, 834. 07 

Fvnaneial  statement  of  receipts  and  disbursements  in  the  assistant  auditor*s  office  from 

Apr.  1, 1914,  to  June  SO,  1914. 

Receipts: 

Advance  to  disbursing  clerk  from  United  States 

Treasury $4, 000, 000. 00 

Miscellaneous  collections 19, 021. 95 

$4,019,02L95 

Disbursements: 

Paid  by  disbursing  clerk 3, 918, 291. 82 

Deposited  in  United  States  Treasury 18,557.12 

Balance  on  hand  June  30, 1914....' 82,173.01 

4.019,02L95 
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M  sUUemerU,  combined  aceomUs  of  (he  disbursing  officer  of  Ae  Isthmian  -Canal 
Commission  and  of  the  disbursing  clerh  of  The  Panama  Canal  from  July  i,  1913^  to 
June  SO,  1914. 

On  liand  July  1, 1913 : $472,772.74 

RecttptB: 

riom  United  States  Treasury 115,000,000.00 

MJHcellaneoua  collections 89,083.28 

15,089,083.28 

15, 561, 856. 02 

Diflbunements: 

Claims  paid 14,615,044.78 

Deposited  in  United  States  Treasury 864,638.23 

15,479,683.01 

Balance  on  hand  June  30, 1914 82,173.01 

15, 561, 856. 02 

During  the  fiscal  year  14,247  vouchers  for  payments,  amounting 
to  $14,615,044.78,  and  600  direct  settlements  and  settlements  by 
traiisfer  of  appropriation,  aggregating  about  $132,000,  were  given 
an  administrative  examination. 

The  assistant  examiner  of  accounts,  up  to  March  31,  1914,  and  the 
assistant  auditor,  since  that  date,  continued  the  performance  of  the 
duties  specified  in  the  last  annual  report  as  being  regularly  performed 
by  the  assistant  examiner  of  accounts. 

The  purchasing  department  has  been  continued  as  heretofore 
organized  under  the  supervision  of  the  Chief  of  Engineers,  United 
States  Army,  and  in  direct  charge  of  an  officer  of  the  Corps  of  En- 
^pbieers  as  £;eneral  purchasing  officer,  with  headquarters  at  Wash- 
ington, D.  C.  The  principal  purchases  are  made  from  the  Washington 
office,  with  assistant  purchasing  agents  located  at  New  York,  New 
Orleans,  and  San  Francisco,  these  latter  offices  being  also  used  for 
receiving  and  shipping  of  such  materials  as  are  purchased  for  forward- 
ing to  ine  Isthmus  t&ough  their  respective  ports.  A  small  force  of 
employees  is  maintained  m  the  medical  supply  depot  of  the  United 
States  Army,  New  York,  in  which  office  the  piurchases  of  medical  and 
hospital  supplies  are  made,  under  the  officer  m  chai]ge  of  the  depot. 

Ijie  same  general  system  of  purchasing  through  circular  invitations 
to  bid  prevaOs  as  described  in  previous  annual  reports,  these  circulars 
being  advertised  in  newspapers  and  distributed  through  the  offices 
of  the  assistant  purchasiixg  agents  and  the  field  officers  of  the  Corps 
of  Engineers,  United  States  Armv,  located  throughout  the  United 
States,  through  which  sources  of  information,  in  coimection  with 
newspaper  aavertising,  manufacturers  and  dealers  tiiroughout  the 
country  may  obtain  Uie  circulars  and  such  specifications  and  other 
necessary  data  as  will  enable  them  to  submit  proposals  and  make  de- 
liveries through  the  nearest  ports.  The  ffjrstem  of  annual  contracts 
has  been  contmued,  but  has  been  reduced  to  such  staple  articles  as 
will  be  used  after  the  completion  of  the  canal.  Every  effort  has  been 
made  to  reduce  the  quantity  of  materials  carried  m  stock  to  the 
lowest  possible  amount^  in  order  to  preveat  aa  excess  remaining  on 
hand  auer  the  completion  of  the  coi^truction  work.^ 

A  corps  of  inspectors  under  the  direction  of  the  inspecting  engi- 
neer located  in  Washington  is  maintained  and  all  materials  purcha^ 
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are  passed  on  before  shipment  to  the  Isthmus.  Assistance  in  in- 
spection has  also  been  rendered  by  the  field  officera  of  the  Corps  of 
En^neers.  Practically  all  of  the  independent  inspection  forces 
which  were  necessary  and  located  at  points  outside  of  Washington, 
for  the  past  four  or  five  years,  have  been  eliminated  or  neatly  re- 
duced, as  the  work  on  the  locksates  and  electrical  machinery  has 
been  practically  completed.  The  work  of  inspection  has  been 
greatly  facilitated  by  assistance  rendered  The  Panama  Canal  by  the 
Bureau  of  Standards,  the  Bureau  of  Mines,  the  Bureau  of  Chemistry, 
and  the  Medical  Department,^  the  Ordnance  Department,  and  tne 
Quartermaster  Corps  of  the  United  States  Arlny. 

Because  of  the  efforts  made  to  reduce  the  supply  of  materials  on 
the  Isthmus  to  a  minimum  and  purchase  only  such  equipment  as 
would  actually  be  required  in  the  construction,  the  work  oi  the  pur- 
chasing department  and  its  branches  has  been  even  greater  this  year 
than  heretofore,  the  number  of  orders  placed  by  the  Washington 
office  during  the  past  fiscal  year  being  7,426  as  compared  with  7,087 
theyear  before  and  6,960  during  the  fiscal  year  1911-12. 

The  total  value  of  equipment  and  materials  purchased  was 
$12,392,407.78,  approximately  the  same  as  the  previous  year  when 
the  purchases  amounted  to  $12,335,973.12.  Included  in  this  amount 
are  contracts  for  permanent  equipment,  including  chain  fenders  and 
chain,  $192,865.90;  coal-handling  plants,  $1,929,103.85;  terminal 
facilities  and  docks,  $224,004.44;  floating  caisson,  $333,851.20;  one 
single-track  movable  span  bndge,  $55,674;  transmission  line, 
$505,611.84;  filtration  plants,  $150,576.79;  material  and  equipment 
for  buildings  and  quarters,  $53,824.02;  Balboa  shops,  buildings, 
$155,547.89— machinery,  $146,367.16;  two  12-thousand  ton  colliers. 
$1,975,000;  two  tugboats,  $304,000:  9  gasoline  motor  boats  and 
launches,  $54,392.  Other  items  ot  purchase  included  2,450,000 
pounds  of  explosives;  22,200,000  feet  of  lumber;  20,000  cross  ties; 
and  18,311  pues.  Shipments  of  cement  were  continued  during  the 
year  under  contract  entered  into  January  7,  1909,  and  September  13, 
1912,  amounting  to  592,674  barrels  and  making  a  total  of  6,250,460 
barrels  deUverea  under  this  contract. 
Very  respectfully, 

F.  C.  BoGos, 
Major,  Oorps  of  Engineers,  United  States  Army, 

Gerysrtd  Purchising  Ojfficer,  Chief  of  Office. 

Col.  Geo.  W.  Goethals,  United  States  Army, 

Oovtmor  of  The  Panama  Oanal,  Chilebra,  Canal  Zone. 


APPENDIX  K. 


TABLES  SHOWIirO  INCBEASES  IN  SALABIES  ATTTHOEIZED 
OVEB  OBOAiriZATIOir  OF  JTTLT  I,  1912,  AND  INCBEASES  OF 
VTTMBEBS  OF  PEBSONS  EMPLOTED  OVEB  NUMBEB  ALLOWED 
IH  1914  BOOK  OF  ESTIMATES,  AS  BEQTTIBED  BT  ACT  OF 
COHOBESS  APPBOVED  JUNE  23,  1913. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE. 


EUCZUCAI.  DxnsiON. 

Eteetrfal  cncineer.  $1320.  in 

•dditioo  to  12380.  Army  pay. 

Ekctrlnl  reooider,  tl|800 


Cnne  pp«ntor,  11,200. 


Locxa  SuBDimoN. 
Dtrv,t2,488 


Wlranaii.  tl,888.28. 


Increase  in  pay. 


Rate 
aathorized 
in  organi- 
sation Joly 
1,1012. 


Oenval  ftHrcmaii,  12,400. 


DXfSKUl   or  MUMICffAL  En- 


Ctfpantar.  06  cants  per  hoar. .. 

CbMBilt,  $1,800 

C!lark,ehier,  82,400 

Oofk,  81,960 

CkriE,  $1,800 

derk,  $1,500 

Draftsman,  $2,400 

~ "bOOO 

y.4700.... 

ED^loeer  (steam).  $1,800 

Poramaa  (geoanu),  6,400 

Fonmaa  (cenerai),  $2,100 

roceman,  $1,060 

Fofeman,  $1,800... 

Foranan,  $1,060.. 

Fonmaa,  $1,600 

Inapeetor,    chief,   plumbing, 

OnefBtcHr^pamp,  $l,820l  .1.1... 

SaperriMr,  $2,700.  .V.* .  1 1 


Increased 
to- 


Increase  in  numbers. 


Number 

authorized 

fail014 

Book  of 

Estimates. 


Increased 
to- 


1 

1 

11 


61 


$1,080 


2,400 


$2,400 


2,700 


16 


101 


10 


12 
4 

1 
1 
1 
2 
1 
1 
1 
2 
1 
6 
1 

14 
2 
6 

1 
0 


Explanation. 


Oreanizatfon  of  electrical 
division  Apr.  1, 1014. 

In  lieu  of  2  station  record- 
ers, at  $1,660  each. 

Operation  Balboa  cargo- 
bandling  cranes.  Ap- 
parently omitted  from 
1014  Book  of  Estimates 
by  mistake. 


Work  in  connectkm  with 
the  tnstallatton  of  lock 
machinery  and  cleaning 
up  lock  chambers,  etc. 

Increased  by  changing  60 
erector  positions  to  wire- 
men  account  of  advano- 
ing  date  of  completion  of 
the  electrical  installation 
at  the  locks. 

To  rush  date  of  completion 
of  dectrical  work  at  Mirsr 
flores  Locks.  This  was 
effective  May  1, 1013.  but 
omitted  from  1013  report. 


A 
w 


AU  items  marked  (*)  were  due  to  reorganisation,  effectlTe  July  10,  I0I3,  and  to  new  work  in  connection 
with  construction  of  new  water-works  system  for  the  southern  end  of  the  canaL  The  municipal  work  in 
tba  Atlantle,  Central,  and  Fifth  dlyisions  was  consolidated  and  together  with  the  work  of  the  public 
worka  division  was  given  to  a  new  division  of  municipal  en|1neerine.  The  work  of  oonstructbig  the  new 
waterworks  for  the  southern  end  of  the  canal  was  undertaken  by  the  division  of  municipal  engineering 
dnrinf  the  fiscal  year  1014,  and  this  necessitated  a  big  increase  in  the  number  of  foremen  and  carpenters 
orer  tnoae  included  in  the  1914  book  of  estimates,  and  this  work  had  not  been  suthorised  at  the  time  that 
the  book  of  estimates  was  published. 

Item  marked  (**)  is  due  to  increase  in  number  of  electric  pumps  and  decrease  in  number  of  steam  pumps. 
Three  of  these  were  temporary,  for  about  three  months  on  account  of  Pedro  Miguel  pump  station. 

Item  marked  (^)  is  due  to  increased  duties  and  reqwnsiblUties,  bein<  given  cDaige  of  analyses  of  water 
soppUas  in  aQ  of  the  Canal  Zona. 
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TahUi  shomng  inereoMes  in  talaries  cnUhorued  over  orgccnization  of  July  1^  191t^  and 
increases  of  numbert  of  persons  employed  over  number  allowed  vn  1914  Booh  of  EsU^ 
mates,  as  required  by  act  of  Congress  approved  June  tS,  1913 — Contiiiued. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE— Continuad. 


DiTXaON  OF  TlRMINAL  CON- 
SIBUCnON. 

OmCB  or  INQINIKR  or  TXR- 
MINA.L  C0N8IBUCTI0N. 


caerk,|i;M» 

DK8ION  or  QUAY  WA.LIJB  AND 


Assistant  englxifier,  13,000. 


PXRMANINT  FUEL  OIL  HAM- 
DLINO  PLANTS. 


Assistant  engineer,  $3,000 . 


Draftsman,  $1,800. 


PBRMAMINT  SHOP  DESIGN. 


Draftsman,  $2,100. 
Draftsman,  $1,800. 
Draftsman,  $1,650. 
Draftsman,  $1,500. 


BALBOA    TOWN-fllTl    SUBDIYX- 

noN. 


Landscape  architect,  $3,000 


Draftsman,  $1,800 

Clerk,  $1,800 

Junior  engineer,  $2,400. . 

Transitman,  $2,100 

Transitman.  $1,800 

Levelman,  $1,500 

Rodman.  $1,000 

General  foreman,  $2,100. 

Foreman,  $1,800 

Foreman,  $1,500 

Steam  engineer,  $1,620. . 


PACDIC  TERMINALS. 

Clerk,  $1,800 


Clerk,  $1,500. 


Increase  In  pay. 


Rate 
authorised 
in  organi- 
sation July 
1,1912. 


Increased 
to- 


Increase  in  numbers. 


Number 

authorised 

in  1014 

Book  of 
Estimates. 


Increased 
to- 


3 


1 
1 
2 
2 


1 

1 
1 
1 
1 
2 
2 
2 
4 
3 
2 


Explaoaticm. 


Necessary  on  account  of 
increase  in  office  woik. 


Promoted  from  Junior  em- 
fineer  at  $2,700  to  con- 
form to  rating  in  effect 
in  other  dlTisions  for 
similar  duties. 


Employed  Jan.  0, 1014,  for 
design  and  erection  of 
permanent  Itiel-oil  stor- 
age plants. 

Transferred  June  1,  1014, 
to  subdivision  of  oil 
plants  lh>m  desicn  of 
permanent  shop  Duild> 
logs. 


Temporarily  employed  on 
design  of  permanent  shop 
buildings. 


For  work  on  Balboa  town 
site. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Increased  clerical  woik  on 
account  of  the  property 
accountability  b  e  1  n  e 
transferred  firom  the  old 
fifth  division  to  the  divi- 
sion of  terminal  oonstmo- 
tion,  Pacific  terminals. 

On  account  of  Anoon 
quarry  work  being 
turned  over  to  the  dlvv 
sion  of  terminal  construc- 
tion, Pacific  terminals. 
This  position  was  only 
filled  for  about  1  montn 
after  the  quarry  was 
taken  over  by  this  dlvl- 
staD. 


INCBBASES  IN  SALASIES  AND  PEBSONNBL. 
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Tablet  showing  increaaes  in  salariei  atUhorized  over  organization  of  July  1,  191ty  and 
inereases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Booh  of  Esti- 
mates,  as  require  by  act  of  Congress  approved  June  tS,  1913 — Continued. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCB— Oontinned. 


I>niSIOW  OV  TlSMIMAL  CON- 

sntucnoN— CQDtinaed. 


Tnosit  iiian.S2.100. 
Leveimaii,  Il,fi00. . . 
Rodman,  11,000.... 


Snpcrintendent,  13,000. 


« $3,000. 


Fofsman  (fuienl)  t2,400. 


Foranan  (ganaral),  13,100 


Fomnan,  91,960. 


tl,800. 


.  ti.no. 


IncreasB  in  pay* 


Rate 

anthofized 

in  organip 

cation  July 

1,1912. 


EnglnMr  (iteam  ihoTd).t2,520 
GmiMnandteamihoval).  $2^ 


WtraoiaD,  blafttof,  tl,M0. 


ciaioBjLL  couiifo  neinoN.i 


Snpcrlatendant,  13,000. 
Junior  oifineer,  92,400. 


Fomnan 


.100 


Foranan  (feofliml),  S2,400 
t(nneral),t2. 

Foreman,  tl,960 

Foreman,  $1,800 

Foreman,  $1,M0 , 

Clark,  $3,100 

Clflik,  $1,800 


Increased 
to- 


1 
1 
6 
1 
8 

le 
i 

1 

3 
I  Podtlaof  not  anthoriaed  te  ormtetloo  of  July  1, 1013L 


Increase  in  numbers. 


Number 

authorized 

in  1914 

Book  of 

Estimates. 


3 
3 
3 


17 


85 


Increased 
to- 


1 
1 

11 


Bxplanatiffli. 


31 


10 


88 


12 
12 


On  account  of  it  being  nec- 
essary to  have  one  com- 
plete party  for  checking 
and  miaoeUaneous  work 
which  was  not  considered 
necessary  at  the  time  or- 
ganisation was  sub- 
mitted. 

On  account  of  dismantling 
and  leerecting  berm 
crane. 

On  account  of  Ancon 
quarry  being  turned  over 
to  the  divinon  of  termi- 
nal construction,  Padflc 
terminals. 

On  account  of  Ancon 
quarry,  Sosa  HiD  quarry, 
and  Naos  Island  orealb- 
water  being  turned  over 
to  the  dlTuion  of  termi- 
nal construction.  Pacific 
terminals;  also  on  ac- 
count of  permanent 
shops,  tracks,  and  grad- 
ing and  back  filling. 

On    account    of    Ancon 

Suarry  and  Naos  Island 
breakwater  being  turned 
over  to  the  division  of 
terminal  construction. 
Pacific  terminals. 

On  account  of  Sosa  quarry 
being  turned  ovor  to  the 
diviaon  of  terminal  con- 
struction, Pacific  termi- 
nals. 

On  account  of  Ancon 
quarry  and  Sosa  quarry 
being  turned  over  to  the 
division  of  terminal  con- 
struction, Pacific  termi- 
nals. 

On  account  of  Naos  Island 
Breakwater  being  turned 
over  to  the  division  of 
terminal  construction, 
Pacific  terminals. 

On  account  of  Sosa  quarry 
and  Ancon  quamr  being 
turned  over  to  tne  divi- 
sion of  terminal  construo- 
tlon.  Pacific  terminals. 

On  account  of  Sosa  quany 
being  taken  over  by  the 
division  of  terminal  con- 
struction, Padfio  tennl- 


AIl  petitions  shown  an 
incTMses,  doe  to  tha  de- 
velopment of  work.  The 
peaitioni  ware  not  shown  in 
lOU  Book  of  Xstlmataa. 
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Tables  showing  increases  in  salaries  authorised  over  organimtion  of  July  1,  /91f ,  and 
increases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Booh  of  ^  ' 
mateSf  as  required  by  act  of  Congress  approved  June  W,  i^i^— Continued. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE-<kmtliiued. 


Division  or  TsRiimAL  Ck)N- 
STEUcnoN— Continued. 

CBDTOBAL  COALIKO   STA- 
TION—Continued. 


Leyelman,  $1,500 

Draftsman,  S1.800 

Transit  man,  $2,100 

Draftsman.  $1,600 

Rodman.  $1.000 

Blacksmith.  $1.617.20... 

Carpenter,  $1,617.20 

Carpenter,  $1398.28 

Diver.  $1  per  hour 

Engineer,  steam,  $1,800. 

Hostler,  $1,680 

Ironworker,  $1,617.20. . . 
ICachinist,  $1,617.20 


Increase  in  pay. 


Increase  In  numbers. 


Rate 
authorised 
in  organi- 
sation July 
1,1912. 


Increased 
to- 


BAn  BBEAKWATIB  SUB- 
DIVISION. 


Bupsrvisor.. 
Clerk,  $2,100. 


Caipantar,  $1,617.20. 


Steam  engineer. 


DBXDOINO  DIVISION. 

a«rk,$2400 

Coxswain  engineer,  $1,660. 
Coxswain  engineer,  $1,740. 
Craneman,  $2,220 


Cransman,  $2,040 

Engineer  (assistant),  $2,700. 


Engineer  Qunfor).  $2,100. 
Engineer,  steam,  $1,800.. 


Engineer,  steam,  $1,600. 
Engineer 


$2,700 


1,600 


1,740 


$3,000 


1,660 


Number 

authorised 

in  1914 

Book  of 

Estimates. 


Increased 
to— 


2 
1 
2 


1,860 


2 


-1 
2 
1 

11 


2 
2 


Ezphmatlan. 


Due  to  increased  duties  and 

responsibiUties. 
Due  to  trsnsfer  of  offioe 

from  Dock  13  to  Coca 

Solo. 
Due  to  sawing  up  second- 
hand lumber  ft>r  East 

Breakwater. 
Increase   of   2   after   six 

months'         saUstetoory 

service. 


Account  transfsr  <a  prop- 
erty accountability. 

For  operation  of  iMtn^h^ 
Patroi  and  PUmur. 

For  operation  of  laniidi 
Seardi, 

Increase  of  S  account  estab- 
lishing three  8-hour  shifts 
on  5-7ird  dipper  dredges: 
1  extra  position  lor  reliei 
account  of  sickness  and 
emergency. 

For  operation  of  dredges 
GkiniMa  and  Poraiso. 

Account  temporary  trai^- 
fer  of  part  of  Central 
Diviston  engineering 
force  to  work  up  notes 
and  dose  records  of  dry 
excavation,  central  sec- 
tion. 

Same  as  above. 

Increase  of  1  tor  extra  looo- 
motive  cimne  during  con- 
stnictlon  of  ponuxm 
bridge,  and  h«"^»<«g  re- 
pair  parts  and  supplies 
tor  marine  equ^unent. 

Account  transfer  of  pUe 
driver  No.  1. 

Appointing  rate  tor  these 
posittons,  $1,740;  faioreaae 
of  16  provided  to  pennit 
increase  of  pay  tor  satis* 
ftictory  service  prior  to 
permiuDent  vessel  assign- 
ment. 


IKOBEASBS  IK  SALAB1B8  AND  PEBS0N19EL. 
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TahU$  showing  inenases  in  iolariet  authorized  over  organization  of  July  i,  1912 ,  and 
mareauB  of  numbers  of  penon»  employed  over  number  allowed  in  1914  Booh  of  Esti- 
mates, as  required  by  act  of  Congress  approved  June  tS,  i9i^— Continued. 

DSPARTM£NT  OF  OPBBATION  AND  MAINTENANCE— Continued. 


DiymoK  or  Tieiiinal  Coh- 
simvcnoN— Continued 

DBXDCBNa  DIVISION— COntd. 

Engineer 

Englneei 

Englneei 


En(taieer,t2,400. 
r.  S2,100 

,13,040 

Englnew,  11,960. 
r.tl^OO. 


InonMeinpay. 


Rate 

sathoriied 

inoxganl- 

ntionJoly 

1,1012. 


11,380 


1,200 
1,500 


1,440 


,tl,740. 
,11,244... 


,  12.100. 


Do.., 


Zneraased 


tl,740 


1,620 
2,100 


2,040 


1,680 
1,600 


2,400 
1,660 


Increase  tainamben. 


Number 

authorized 

In  1914 

Book  of 

Estimates. 


Increased 
to- 


8 

4 


2 


U 


12 


11 


14 


16 


65 


17 


Explanation. 


Increase  of  2  account  diffl« 
culty  in  securing  pro- 
perly qualified  men  for 
seuping  suction  dredges 
at  lower  rate. 

Same  as  above. 

Increase  account  placing 
tug  D§  Letupi  m  regu- 
lar towboat  service  In 
Culebra  Cut  acting  as 
dredge  tender,  ■>»»*<«£ 
scows,  etc. 

Same  as  above 

For  operation  of  dredges 
OafROoe  and  Poroiao. 

0  in  approved  oromixation 
July  1.  1913;  mcrease  1 
account  tug  Sanidad; 
1  account  tug  Mariner. 

2  in  approved  organiaztkm 
July  1,  1913;  increase  10 
account  placing  tugboats 
on  three^hift  basis;  2 
account  tug  Sanidad. 

15  in  approved  organisa- 
tion July  1, 1913;  increase 

1  account  replacing  ClapH 
No.  li  in  service. 

46  iD  approved  organiia* 
tion  July  1, 1913;  increase 

2  account  tug  Bolivar; 
6  for  operation  of  dredges 
Oamboa  and  Poroitor  2 
account  replacing  CtapH 
No.  li  in  service. 

1  in  approved  organisation 
July  1, 1913;  increase  of  16 
account  placing  tugboats 
on  three-shift  basis. 

Account  temporary  trans- 
for  of  employee  rated  as 
erector,  50  cents  per  hour, 
for  diving  work  during 
absence  of  regular  diver 
in  the  United  States  on 
olficial  legal  matters. 

Account  of  establishing 
widely  separated  relay 
pump  stations  it  was 
found  necessary  to  ap- 
point a  foreman  for  so- 
pervlsion  of  operating 
'oroe  and  general  main- 
tenanoeof  pumping  units. 

Increase  to  provide  for  em 
ployment  of   American 
night    foreman    of    the 
dredging,  Culebra  Cut. 

Aoooimt  of  consolidation  of 
dredging  fleets  in  Cute- 
bra  Cut,  renonsibility 
and  work  of  forsmaa  for 
supervision  of  barge  ra- 
psJrs  greatly  increased, 
and  it  was  neeessaiT  to 
increase  pay  of  position 
in  order  to  obtain  the 

thfo  "*" 
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TahU$  thowing  inareojut  in  iolaria  auihorued  over  organuatum  of  Jvig  i,  191t^  and 
wereasa  of  numben  of  penom  employed  over  nvmher  aUowed  in  1914  Book  of  Beti- 
maUi,  OM  required  by  act  of  Congreu  approved  June  23, 191J--Coiiti]»ied. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCaB-OQntlinad. 


Inerease  in  1M17. 


R«to 

anthorisfld 

isorgani- 

satkm  July 

1»1912. 


to- 


Namb« 

■othoiiied 

in  1914 

Book  of 


Dnmioir  or  TiBMiirix  Cox- 
BiBUcnoH— Cootiiioed. 

DBSDOnf  O  SfTmOM— OODtd. 


•••••■••••••••••■••  • 


•1,M0 


fl.650 


Foremtn,  $1,^00. 
Foctmin,  11,600. 


,11,200. 


Lerdman,  11,600. 


Mwttf. 


1,620 


2,220 


UuUe,  12,460. 
ICMtar,  12,220. 


Maittt,  12,040. 


]fMt«r,|l,MO. 


M 


12 


ICatt. 


1,660 


2,100 


D«-. 


1,880 


1,740 


Aceoant  of  eoBaoUdatJon  of 
dndi^c  fleots  in  Cd1»- 
bn  Cntp  raaponglMttty 
■nd  wore  of  super? liioa 
of  foramm  of  eooUof 
operations  itretly  in- 
crsucd,  and  it  was  naoaa- 
sary  to  increase  paj  of 
position  in  order  Co  ob- 
tain the  most  efficient 
man  for  fliis  work, 
aooount  of  tnunler  of  pHa 
driver  Mo.  1. 

1  aooount  necessity  of  bar- 
ing a  cold  empl^yae  for 
supervision  of  neld  tima 
keeping  in  Qilebra  Cat; 
1  as  sopply  fbremaa  aty 
count  ooowUdatlon  of 
dredging  fleet  and 
slty  of  employing 
American  to  candle ) 
plies  for  diedging  fleet." 

2  for  soporvlslan  of  equip- 
ment engaged  In  exter- 
mination of  water  liy»> 
cintbs;  1  as  assistant  to 
supply  foreman  above. 

Aoooont  of  temporary 
tran.oflu'  of  part  or  oentciu 
division  engineering  foroe 
to  work  up  notes  and  doee 
records  of  dry  ezoav** 
tion,  central  section. 

Increase  aooount  of  pladns 
tug  D«  Leuept  In  tbe 
regular  towboat  servloe 
in  Culebra  Cut,  acting  as 
dredge  tooder,  dilfUng 
scows,  eto. 

For  operation  of  dredges 
ParafM  and  Gatatoa. 

6  in  approved  organisation 
July  1, 1918;  Increase  of  1 
account  temporary  trans* 
•sr  of  tog  MartMr;  I  ao- 
oount trsnslBr  of  tog 
SenUttd. 

16  in  approved  onanlsa- 
tion  1%  1,  19l8:  in- 
orease  of  1  account  replac- 
ing Clapef  No,  li  In  serv- 
ice. 

11  in  appioved  organisa- 
tion 7ubr  1,  1911;  In- 
oreaseof  1  account  tnos- 
for  of  tug  Boffsar. 

Increase  aoooont  of  placing 
tug  i><  Ltnepf  in  legnlar 
towboat  service  in  Cule- 
bra Cut  acting  as  diedgo 
tender,  sbiffctng  scows, 
etc 

InoreasB  of  2  account  diffl 
culty  in  SBonrtng  proper 
ly  quaUfMBMnCriM- 
coing  soBdon  dreilf  at 
loweriBta. 


IN0BBA8BS  IN  BAT.ARIB8  AND  PBBSONItBL. 
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Tabla  ihowing  tncreasea  in  talariei  aiuihorized  over  organization  of  July  1,  1912,  and 
iTicreasea  of  nvmben  of  persons  employed  over  number  allowed  in  1914  Booh  of  EsH- 
maUs,  as  required  by  act  of  Congress  approved  June  tS,  191S—Contmaed, 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE— Oontiniud. 


Increass  in  psy* 


Rate 

authorteed 

inorsanl- 

satkm  July 

1,1912. 


TncTBasod 


Increaae  In  nomben. 


Number 

aathoriied 

in  1914 

Book  of 

Estimates. 


to- 


Explanatlon. 


Division  or  Tismimal  Con- 
STEUcnoN— Continaed. 

DUBHmro  nnmoN— oontd. 


Mate 

Malio,e,100. 


11,200 


II,  too 


3 


31 


Mats,  0,800. 


39 


iCata,  tl,e20. 


Operator,  O^cao. 


Operator,  IM«). 
Operator,  11,620. 


0,800. 


ummAsacAL  ixwtaonA 
19,100. 


Aooomitsiit,  89^400. 


10 

1 
10 


0 
10 


Sams  as  above. 

10  In  anpiDved  oxxanlsa- 
tion  July  1, 1018;  increase 
of  6  aoooont  establishing 
three  shifts  on  Prenoh 
ladder  dredne;  11  on  ac- 
count placmx  tugboats 
on  three-shirt  basis;  1  in- 
lieu  of  maner  at  higher 
rate;  2  account  tug  Sani- 
dad;  2  account  tug  Jfoii- 
ner. 

17  in  approved  organisa- 
tion July  1, 1013:  increase 
1  account  tug  BoUmr;  7 
account  astablishinc 
clapets  on  three-shift 
bans;  2  account  replacing 
clapet  No.  12  fai  eervtce: 
12  in  lieu  of  8  mates  and  0 
masters  at  higher  ratea. 

6  in  approved  organisation 
July  1.  1913:  fiicrease  4 
account  estabiiahlng  8 
shifts  on  marina  aqu^ 
ment 

Account  temporary  opera- 
tion of  motor  car  NO.  8. 

0  in  approved  organ  iiation 
July  1,  1013;  increase  8 
aocount^  establishing  3 
frhour  shifts  daily  on 
6-yard  dipper  dredges; 
1  extra  position  for  rSief 
account  of  bIcItmsb  and 


For  operation  of  dredges 
OaiMoa  and  Pmfiao. 

Increase  4  to  provide  lor 
operation  of  relay  pumps 
at  Gucaracha  slida;  8  nr 
operation  of  relay  pumps 
at  Balboa  and  Anoon, 
neceesary  In  coonectlon 
with  inner-harbor  oper»> 
tifttM  ^n^  reclamation  of 


Account  temporary  trans- 
fer of  part  of  central  di- 
vision engineering  ioroa 
to  worli  up  notee  and 
eloae  records  of  dry  eza^ 
vatlon,  central  seotion. 


Lieu  clerk  81,800  aocoont 
reorganltatlop  aocuunt- 
ing  system  and  increased 
responslbfUtleB. 

clvk,  83,100,  and 
fhftHahfaiir  assistant  ohiaf 
okikSiSo;  latter  chair- 
man Aug.  80, 1913. 


1  Aflv  praUmlnaiT  ostimatea  for  1918-14  had  been  submitted  in  August,  1912,  the  lolkiwfng  tnmsfws  to 
tt»  maahaniflal  dlvUoo  wwa  made  which  were  not  considered  in  the  estlmatas:  BteetricaTwork  of  tha 
FiMlte  dlvWoa  and  Miiafloree  poww  nlant,  May  1, 1918:  ele^irloal  woric  of  tha  Atlantia  dlvWon  and  Oatnn 
Mwv  piaolp  Oot  18, 1918;  Peialso  shops  rwypoad  Oct  6,  lOU:  dry-dock  shops,  CHrtobal,  from  Atlantlo 
&MikMC<&  If  UU;  flhipways  shops,  fi^bwa,  from  dradgk«  d^^ 
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Fablei  showing  inereaaa  in  salarieB  authorized  over  organization  of  July  J,  1912,  and 
increauM  of  numhen  of  perwnM  employed  over  number  allowed  in  1914  Booh  ofEsti- 
mates,  as  required  by  act  of  Congress  approved  June  tS,  iP15---Coiitinued. 

DEPARTMENT  OF  OPERATION  AND  ICAINTENANGS-.OoatiniMd. 


Division  or  TsBMnriL  Con- 
BimncnoN— ContliiiMd. 

mcBAincu.  DnmoN— oontd. 


Clerk,  fttO. 


Clerk.. 
Do 


Dnftmiaii,  $1,800. 


Dnftniaii,  tl,8S0. 


DraftBmaiiy  12,100. 
Do. 


Foranmn,  11,300. 
FonoMii,  |l,fiOO. 


Increase  in  pey. 


Rate 

aathorised 

in  Qfganl- 

latkm  Julj 

1,1012. 


Increase  in  numben. 


$1,800 
1,060 


1,800 


Foreman,  $1,740. 
Fonman,  $1,800. 


$2,100 
2,100 


} 


2,100 


Number 

aathoriied 

in  1914 

Booko* 

EftimatflB. 


8 


} 


3 


3 


Explanation. 


3  aceoont  reorganiilng 
counting  system;  letter 
ezecntiye  secretary,  June 
28, 1914. 

1  at  dry  dock  in  onaniia- 
tlon  of  Apr.  1,  1914,  ac- 
count   inoreaaed    work; 
1   in   reorganisation   or 
deportment  and 


2 


16 


material  mspecur  re- 
duced from  $200  to  $175; 
chairman's  letter  Nov. 
28,1918. 

1  with  transfer  Faratoo 
shops  from  sixth  division; 
letter  chairman  Oct  7, 
1913. 

1  for  electrical  installation 
permanent  shops;  ohair- 
man's  letter  Dec.  IS, 
1913. 

1  to  lay  out  conduit  Ifnee. 
etc..  for  new  town  of 
Balboa;  chairman's  letter 
Mar.  13.  1914;  1  account 
reorganuation  of  drafting 
room  due  to  resignation 
of  chief  draftsman;  chair- 
man's letter  Nov.  28, 
1913. 

1  in  charge  utility  nng, 
permanent  shops;  chair- 
man's letter  Feb.  IS.  1914. 

2  transferred  with  Oaton 

Kwer  plant;  chairman'a 
ter  Oct  15.  1913;  1 
transferred  witti  Paraiso 
shopsflrom  sixth  division; 
chairman's  lettir  Oct  7, 
1913:  1  transterred  from 
sixth  division  with  ship- 
ways  shops;  chairman's 
letter  Oct.  8, 1913. 

1  to  take  charge  night  shift, 
planing  mill,  Balboa 
shops;  chairman's  letter 
Oct  17, 191S. 

1  in  Ueu  car  inspector  $1,800 
to  supervise  Mt  ~ 
Cristol 
district;  governor's  letter 
June  2, 1914;  1  for  faistaU- 
ing  machinies  and  erec- 
tion steelwork  perma- 
nent shops;  chavman^ 
letter  July  3,  1913;  1  to 
handle  structural-steel 
work  in  permanent  shops; 
chairman's  letter  Aug.  12, 
1913;  1  to  supervise  set- 
ting wood  mock  floors 
permanent  shops;  Mr. 
Eason's  letter  to  inspec- 
tor of  shone,  Sept  2, 1913; 
1  for  Paraiso  shons,  chair- 
man's letter  of  Nov.  12, 
1913;  1  for  elecMcal  in- 
stallation, permanent 
shops;  ohalrman*8  letter 
Nov.  13,  I91t. 


INCBEASES  IK  8ALABIB8  AND  PBBSOKNEL. 
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Tables  showing  increases  in  salaries  authorized  over  organizaticn  of  July  1,  2912,  and 
increases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Book  of  Esti- 
mates,  as  required  by  act  of  Congress  approved  June  23,  i9i^— Continued. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE— Continued. 


DiymoH  or  Tsbmznal  Con- 
smucnoH— Conttnned. 

MscHAincAL  DfYOioN— oontd. 


,S1»«20. 


Foreman,  11,960 


Increase  in  pay. 


Rate 
authorized 
in  organi- 
zation July 
1,1912. 


tl,740 


Increased 
to- 


Increase  in  numbers. 


fl»800 


Number 

authorized 

in  1914 

Book  of 

Estimates. 


Increased 


lA 


12 


10 


Explanation. 


24 


1  increased  fh>m  Sl,740  to 
$1,800,  account  increased 
duties  due  to  abolish- 
ing position  of  foreman 
$1,800  on  passengeT'Car 
work  and  taking  over  of 
this  work  at  Cristobal 
by  flreight-oar  foreman: 
cnairman's  letter  Nov. 
13,  1913;  2;  set' last  year's 
report. 

6  covered  by  organisation 
of  A  pr.L  1014;  1  for  second 
shirtondredgeCaribbean; 
chairman's  letter  Dec.  20, 
1913-  1  to  take  charge  of 
hostling  at  Empire,  due 
to  reeumntion  or  excava- 
tion at  Rio  Grande:  gov- 
emor's  letter  Apr.  4, 1914. 

1  to  handle  night  shift  at 
dry-dock  shops;  chair- 
man's letter  Aug.  14. 
1913.  ' 

1  to  enable  three  shifts  to 
work  on  dredge  No.  4; 
chairman's  letter  Aug. 
29.1913;  1  to  handle  night 
shift  on  dredge  86  to  com- 
plete by  Oct.  6,1913; 
chairman's  letter  Sept. 
20,  1913:  1  at  dry^lock 
shops,  lieu  1  at  $14H0 
abolished;  chairman's 
letter  Oct.  6, 1913;  2  with 
the  Paraiso  shops  tk'om 
sixth  divfeion:  chair- 
man's letter.  Oct,  7, 1913; 
1  title  of  materia]  Inspfo- 
tor  changed  to  shop  work 
order  foreman  and  salary 
reduced  to  $2,100  from 
$2,400;  chairman's  letter 
Nov.  28, 1913;  1  for  night 
shift  on  dredgea  Sand- 
piper and  No.  1;  chair- 
man's letter  Nov.  26, 1918; 
1  for  Balboa  shops:  chair- 
man's letter  Nov.  20, 
1913:  1  transferred  from 
sixth  division  with  ship- 
ways  shops;  ehairman^s 
letter  Oct.  8,  1913;  1  ao- 
comit  large  amount  of 
shtowright  work  on  hand 
at  rarauo  shops;  letter  of 
executive  secretary  May 
20,1914;  iforoutaideboiler 
work:  governor's  letter 
May  15, 1914;  1  transferred 
ftrom  sixth  division  to 
place  foreman  in  charge 
of  night  shift  of  black- 
imith's.  Empire  shops; 
chairman's  letter  Oct  18, 
1913;  1  to  handle  pipe 
work  at  Mlraflores  and 
Pedro  Miguel;  chair- 
man's Utter  Oot.  80, 1913. 
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Tabla  thotomg  inenasei  in  aalcariei  authorited  over  organwUion  of  July  1,  1912,  and 
increasea  of  numben  of  penona  employed  over  number  aUowed  \n  1914  Book  of  Esti- 
mates, as  required  by  act  of  Congress  approved  June  23, 1975— Continued. 

DEPARTMENT  OF  OPERATION  AND  ICAINTENANCE-Oontinued. 


DiTinoN  or  Tkbminal  Gon- 
mucnoN— <.  ontlnued. 

MECiiAifiniT.  MTniON— contd. 


FofttllBill. 


Fortman,  ti^dO. 


Foreman,  12,280. 
Fortman,  12,400. 


Increase  in  pay. 


Rate 

authoriied 

in  or{!ani- 

catkm  July 

1.1912. 


•1,950 


Do. 


Do. 


,13,800. 


Foranan. 


Inspector. 


Inspector,  $1,800. 


2,100 


2,700 


2,700 


3,000 


2,100 


Inoeaaed 
to- 


12,100 


2,400 


2,880 


8,000 


3,300 


2,400 


Increase  in  numbers. 


Nnmber 

authorised 

in  1914 

Book  of 

Estimates. 


10 


8 


U>- 


1 

13 


Explanation. 


Increasedne  to  taking  oyer 
bv  erection  shop  foreman, 
ETmpire  shops,  prepara* 
tlon  equipment  for  stor- 
age: 1  machinist  70  cents 
abolished;  chairman's 
letter  Nov.  18, 1913. 

Reormniiation  of  Apr.  1, 
1914;  approved  in  Apr.  1, 
1914,  organisation. 

See  last  year's  report. 

1  to  handle  preparation  of 
equipment  for  storaga; 
chairman's  letter  Sept. 
29.  1914:  I  transferred 
with  Oatun  power  plant 
and  electrical  work  from 
Atlantic  division  Oct.  15, 
1913;  chairman's  letter 
Nov.  10, 1913;  1  to  taistaU 
electrical  equipment  tn 
permanent  shops;  chair- 
man's letter  Dec.  13, 1913. 

1  increased,  account  respon- 
sibilities, Balboa  dump 
engine  house;  chairman's 
letter  of  Aug.  28,  1913; 
1  increased,  account  in- 
creased responsfbfllties 
due  to  reorganiutlon  o 
shop  order  section;  chair- 
man's letter  July  17, 1913. 

1  increased  in  reorganiza- 
tlon  Apr.  1,  1914;  ap- 
proved in  organisation; 
submitted  Apr.  1.  1914, 
incharee  night  shift  per- 
manent shops. 

1  increased  In  reorganisa- 
tion Apr.  1,  1914:  tn- 
ereased  responslbiUties  In 
charge  car  department; 
letter  executive  secretary 
June  23, 1914. 

1  to  take  charge  of  perma- 
nent shops;  ohanman's 
letter  Oct.  11, 1913. 

1  tncreased  account  closing 
Oorgona  shops  and  trans- 
fer of  work  to  Empire; 
chairman's  letter  July  17, 
1913. 

1  increased  In  reorganisa- 
tion on  transfer  or  work 
from  Oorgona  to  Empire; 
ehairmairs  letter  Sm  ii, 
1913. 

1  scale  inspector  Uen  ma- 
chinist at  65  cents  on  ao- 
oonnt  SKcesB  travel  time; 
chairman's  letter  of  June 
6, 1913;  1  to  taispect  per- 
manent shop  bufldlngs; 
chairman's  letter  Nov. 
28,1913;  1;  see  last  year's 
report. 


INCBEASE8  IN  SAtABIBS  AKD  FEBSONNEL. 
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Tables  ihowing  inereaua  in  salaries  atUhorked  over  organttaHon  of  July  1,  191$,  and 
increases  of  numbers  of  persons  employed  over  number  aUowed  in  1924  Book  of  Esti- 
mates, as  required  by  act  of  Congress  approved  June  tS,  i9i5— Contiliued. 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE— Contiiiiied. 


DivnioN  or  TmiovAL  Con- 
STBUcnoN— Continofld. 

MSCHAincAL  stmioir— «ontd. 

8aiMrlnt«id<nt  si  dztdging, 
6400. 


Inareaae  In  pcj. 


Rate 

authorised 

in  organi- 

zation  July 

1.1912. 


Supcflnl 

»,goo. 


.tendant   of   enetloii, 


Assistant  soporintendant, 
$4300. 


Bopcrintflndnt,  16,000. 


Bnflne«»  traTtUng,  13,000 


Anglesmlth  and  flsnge  tuiner, 

$1,741.00. 
Ajipnottot  1822 


Blaokmltli,$l/}17.20. 


,  11,017.20. 


,  11,741.00. 


Otfpentsr,  $1,803.28. . . . 
Carpentw,  $1,017  JO.... 
CabiospUov,  $1,617  JO. 
ClMOk«r,ihop»  $1,200.. 


Increased 


Inoeass  In  nombaiB. 


Number 

aath(»1sed 

in  1014 

Book  of 

Estimates. 


Increased 
to- 


22 


Explanation. 


26 


10 


With  

shops  Ikom  sixth  divi- 
sion; chatrman's  tott« 
Oct.  7. 1013. 

In  Cham  pannanant 
shops;  chairman's  Isttar 
ofJulTlO.lOlS. 

Aooount  abolishing  posl- 
tion  of  snperlntandant  at 
$5,400;  chairman's  letter 
July  17, 1018. 

Placed  In  charge  of  ma- 
chanioal  dlTfalon:  chair- 
man's droolar  623  of  Jan. 
26, 1914. 

TrsnsfBrred  to  merhanlcal 
division  fai  reorganisation 
Apr.  1, 1914. 

Approved  in  organisation 
Apr.  1, 1914. 

Completed  third  year  of 
apprenticeship. 

8;  see  last  year's  rsport.  3 
trsnsfiwred  with  Paralso 
diops  from  sixth  division; 
ehahman's  lettsr,  Oot.  7, 
1913. 

10  In  lieu  10  machinists,  65 
cents,  account  Increased 
structural  work  on  per- 
manent shops  and  f!oa(- 
Inc  eriuipment;  ohair^ 
man's  letter  Ana.  30, 1913; 
9  from  6th  division  with 
the  Paralso  shops;  ehaifw 
man's  letter,  Oct.  7, 1913; 
8;  see  last  year's  report. 

1  aooount  transfer  shipways 
shops  from  sixth  division; 
chairman's  letter,  Oct.  8, 
1913;  1  to  take  ohaiga 
second  shift  at  Paralso; 
diairman's  letter  Deo.  23, 
1913. 

20  account  increased  work 
account  permanent  boHd- 
ings;  chairman's  letter, 
Jan.  8, 1914. 

6  translBrred  with  Paralso 
shops  tnm  sixth  divi- 
sion; chairman's  letter 
Oct.  7, 1918. 

Account  electrical  installa- 
tion in  pennanent  shops; 
chairman's  letter,  Deo. 
13, 1913. 

2  account  moving  shops 
flkom  Gorcona  to  Empixe; 
ehaiiman's  letter,  July 
17, 1913,  and  CoL  Dick- 
son's letter,  July  22, 1913; 
1  for  Paralso  shops;  chatr^ 
man's  letter  of  Jan.  27, 
19M;  1;  see  last  ves?l 
report;  1  temporarily  ac- 
count man  on  vaooitlon; 
ehalrmsn'a  Isttw,  May 
19,  191$. 
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Tablet  Bhowmg  increases  m  salaries  authorized  fyver  organization  of  JvJy  1,  1912,  and 
increases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Book  of  Esti- 
mates, as  required  by  act  of  Congress  approved  June  tS,  191S — Continued. 

DEPARTMENT  OF  OPERATION  AND  HAINTENANCE-Continiwd. 


DiviaioN  or  Tsbiunal  Cok- 
BTBUcnoN— Contlnoed. 

MKGHAHICAL  DIVISION— COntd. 

Checker,  shop,  fl|500 


EngiiMer,  steam,  11,650. 


Engineer,  steam^  $1,800. 


Enirhieer,  stoam,  t2,100. 


Engineer,  steam,  12,400. 


Engineer,  station. 


Inspector,  ear,  11,800. 


Ironworker,  $1,617.20. 


Linaman,  $1,617.20. 


Increase  in  pay. 


Rate 

authorized 

in  organl- 

cation  July 

1,1912. 


$2,700 


Increased 
to— 


$3,000 


Increase  in  numbers. 


Number  . 

aothoriied 
in  1914 
Book  of 

Estimates. 


Increased 


8 


8 


10 


12 


13 


Explanation. 


1  for  permanent  shons, 
oheckmg  material,  eto.; 
chairman's  letter,  Sept. 
10,  lOlS;  1  for  eleotitoal 
fTTff*^*|lat*ffln  pennanmt 
shops;  chairman's  letter, 
Dec.  13,  1913;  4;  see  last 
year's  report. 

1  transferred  with  Gaton 

S3wer  plant  from  Atlan- 
c  division,  Oct.  15, 1913; 
cfaoixman's  letter.  Nor. 
10,1913;  1;  see  last  year's 
report. 

2  transferred  with  Paialso 
shops  from  sixth  divi- 
sion; chairman's  letter, 
Oct.  7,  1913;  1;  see  last 
year's  report. 

2  with  transfer  of  Gaton 

Sower  plant  firom  AUan- 
c  division,  Oct.  15, 1913; 
chairman's  letter,  Nov. 
10, 1913. 
1  transferred  with  Oatun 

SDwer  plant  frmn  Atlon- 
c  division,  Oct.  15, 1913; 
chairman's  letter.  Nov. 
10, 1913;  1;  see  last  year's 
repdrt. 

1  Increased  to  $3,000  at 
Klraflores  power  plant 
account  reorganlxatloo 
abolishing  one  district; 
chairman's  letter,  Nov. 
7, 1913. 

1  account  reorganisatkm 
car-inspoctian  service  dna 
to  taking  over  P.  R.  R. 
work;  chairman's  letter, 
Nov.  11,  1913;  4  author- 
ised in  organisatioQ  ap- 
proved Apr.  1,  1914;  6; 
see  last  year's  report. 

8  with  transfer  shipways 
shops  from  sixth  divi- 
sion; chairman's  letter, 
Dec.  3,  1913;  4;  see  last 
year's  report. 

1  account  construction  vof 
rious  pole  lines:  choir- 
man's  letter  July  17, 1918; 
linlieuof  lat$l/KX>ao- 
count  irregular  hours  no 
lon»;er  required;  chair- 
man's letter,  July  21, 1918; 
1  in  order  to  oompleUlloa 
work  by  Oct.  1,  19U; 
chairman's  letter,  Aug. 
5,  1913;  1  in  lien  of  1  at 
''1,660  at  Gaton  power 

Burnt;  chairman's  letter, 
let.  22,  1913;  2  trans- 
ferred  with  Gaton  power 
plant  and  titoetrlBal  woric 
from  Atlantic  division, 
Oct.  15,  1913;  letter  of 
chairman,  Ncfv.  10, 1913. 


IKCBEASES  IK  SALABIES  AKD  FEBSONNEL. 
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Tables  Aomng  increases  in  salaries  authorized  over  organization  of  July  1,  1912.  and 
increases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Book  ofEsti' 
mates,  as  required  by  act  of  Congress  approved  June  2S,  191S — Contmued. 

DEPABTMENT  OF  OPERATION  AND  MAINTENANCE-Continued. 


DmBON  OF  Tebmnal  Coh- 
8TBX7CTION— Continued. 

MSGHuacAL  DiYimoM— oontd, 

Lineman,  11,660 


Increase  in  pay. 


Rate 

authorized 

In  oi^ani- 

lation  July 

1,1912. 


Machinist,  tl|617.20. 


IfMSfalDist,  11,741.60. 


Operator,  enme,  $1,004.72. 


Opefator,  onme,  11,300. 


Operator,  pomp,  11,500. 


Operator,  pomp,  01,030. 


Operator,  sobstatkm,  11,200. 
Operator,  aQhstatlon,  Sl,fi00. 


Opecitor,  nbetatlon,  $1,060.. 


Op«ator,iirttehl)oord,$l,800. 


Increaaed 
to- 


Increase  in  numbers. 


Number 

authorised 

lnl914 

Book  of 

Estimates. 


Increased 
to— 


IBS 


280 


Explanation. 


3 


3 
1 


2  transfened  with  Oaton 
power  plant  and  eloo- 
trioal  work  from  Atlan- 
tic dlvislan,  Oot.  IS,  1913, 
chairman's  letter.  Nor. 
10,  1913. 

16  with  transftr  Paraiso 
shops  from  dxth  divi- 
sion, Oot.  6,  1913;  chair- 
man's letter.  Oot.  7, 1913; 
1  in  lieu  of  1  at  $lil60. 
Oatnn  power  plant.  Nov. 
1, 1913;  chairman's  letter, 
Oct.  22,  1913;  78;  see  last 
year's  report. 

1  with  transfer  shlpways 
shops  from  sixth  divi- 
sion, Oct.  15,  1913;  chair- 
man's letter,  Oct.  IR,  1913; 
1;  see  last  mr's  rejiort. 

4  reorganization  due  to  oloa- 
ing  Oorgona  shops  and 
transfer  of  work  to  Em- 
pire; effective  Aux.  1, 
1913;  chairman's  letter 
July  17, 1913. 
4  to  operate  overhead 
cranes  in  permanent 
shops;  effective  Dea  22, 
1913;  chairman's  letter 
Dec.  20,  1913;  4  account 
transfer  cranes  on  Bal- 
boa Dodks  tmm  quar- 
termaster depertment, 
July  10, 1913;  chairman's 
letter  July  81, 1913. 

3  transfsned  with  Oatun 
power  plant  and  eleotrto 
work  Oct.  15, 1913,  from 
Atlantte  diviskm;  chalr^ 
man's  letter  Nov.  10.1913. 

8,  same  as  item  next  above; 
3  to  handle  drainage 
pumps  in  dry-dock  exca- 
vation. BaflxNt,  chair- 
man's letter,  July  16,1913; 
3,  see  last  year's  report. 

3  to  operate  Balboa  substa- 
tion, Jan.  1, 1914;  chair- 
man's letter  Deo.  20, 1913. 

1  Balboa  substatioo  ac- 
count operating  third 
shift  in  planing  mill  per- 
manent sliops;  eHeetive 
Jan.  26, 1914;  chairman's 
letter  Jan.  8. 1914. 

1  Balboa  substatlao  ao> 
count  n]|^t8hiftDMpiik 
nent  shops;  einotlve 
Nov.  1. 1918:  dbalrman'k 
letter  Oot.  20, 1918;  1,  see 
last  year's  report. 

8  tranefBiTed  with  Oaton 
power  houae  Oot  15, 
1913;  chairman's  letler 
Nov.  10, 1018;  8,  see  last 
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Tahlm  4hawing  tnereoiet  in  ialarim  authorized  over  efrganizoHon  of  July  i,  iPif,  and 
tncnpMi  of  numktre  of  pereone  employed  over  number  allowed  in  1914  Book  ofBiti- 
mates,  a$  required  by  act  of  Congrees  approved  June  tS,  Jf9i^— Oontmued. 

DEPABTICENT  OF  OPEBATION  AND  ICAINTENANCB-Coiitliinad. 


InerMse  in  pay. 


Rate 
aathorliad 
in  organi- 
sation July 
1,1912. 


Increased 
to- 


Increase  in  munben. 


Number 

aathoriied 

in  1914 

Book  of 
Estimates. 


Increased 
to— 


Bxplaimtion 


Diymoir  ov  Tkbional  Con- 
STBUcnow— Cont  noed. 

MIGBAHICAL  DIYBION— OOntd. 


Pipefitter,  11^17.90. 


80 


PUming-mUl  hand,  11,393.28. 


12 


30 


Planing-mlU  hand,  81,617.20. 


Ptumher,  81,860. .  •.•••.«•., 


Recorder,  station,  81^800. 


Bh^p  fitter,  81,617.20. 


30 


BhipwilCbt,  81,617.20. 


25 


Typewriter  repairer,  81,620. 


4  with  tnosfer  ihlpwsya 
shops  from  sixth  dlTisiQii 
Nov.  1, 1913;  Qhalrman'to 
letter  Dea  3,  1913;  2  ae- 
coont  Increaas  pipe  work; 
chief  clerk's,  eoairman's 
office,  letter  Jan.  19, 1914; 
10  in  organ  isatlon  ap- 
proved Apr.  1,  1914;  14, 
see  last  year's  report. 

6  account  mereased  week  in 
planing  mill,  Balboa, 
Jan.  19, 1914;ehaizman's 
letter  Jan.  29,  1914;  10 
in  organisation  approved 
Apr.  1,  1914,  aooount 
large  amoont  of  mill- 
work  for  permanent 
boildings. 

1  to  take  charge  third  shift 
in  planing  mill,  Balboa, 
effective  Deo.  22.  1913; 
chairman's  letter  Dec.  20. 
1913. 

3  efltetive  Oot.  13, 1913,.  lor 
8  months  for  plnmbtaig 
work  In  permanml 
shops;  <fliairman's  letter 
Oct.  25,  1913;  6  continu- 
ation of  above  and  in- 
crease of  3  tor  plumb- 
ing work  in  pefmanent 
shops;  efltative  Jan.  24, 
1914;  chairman's  tetter 
Jan.  28, 1914. 

1  transDBrred  with  Omton 
power  plant.  Atlantte  di- 
vision, Oct.  16,  1913; 
chairman's  tetter  Nov. 
10.1913. 

3  elltetive  Nov.  1.  1013, 
with  transter  shqiwayB 
shops  ttom  sixth  divi- 
sion; chairman's  letter  of 
Dec  3, 1913;  10  in  lien  of 
10  machinists,  same  rata, 
aooount  increase  in  sli^ 
work;  effective  Dec  f, 
1913;  chairman's  letter 
Jan.  29, 1914;  14  in  organi- 
sation approved  Apr.  1, 
1914;  3,  see  last  year's  re- 
port. 

8  effective  Nov.  1,  1913, 
transforred  with  ahto- 
ways  shops  fh«i  stxu 
division;  chairman's  let- 
totter  Dec  3, 1913;  12  ef- 
fective ICay  14, 1914.  ao- 
jcount  large  amoont  of 
work  on  floating  equip- 
ment; chairman's  latter 
May  20,  1914;  8,  sea  last 
yeairs  rMort. 

2  effective  Sept.  1, 1918,  in 
lieu  of  2ar81,600abol- 
ished;  dhainnan's  letter 
Sept  4, 1913. 


nrOBKASES  IN  BALABIES  AND  PBBSONNEL. 
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TMet  tkowing  inerea$et  in  joZdriet  authorized  over  organization  of  July  1,  191t,  and 
inareauz  of  nwmherz  of  persont  employed  over  number  alhtved  in  1914  Book  of  Etti- 
maleif  a$  required  by  act  of  Congress  approved  June  tS,  i9i^— Continued. 

DEPABTMENT  OF  OPERATION  AND  HAINTENANCS-Contlmiad. 


BimioN  or  Tsuixnal  Coh- 
STBDcnoN— Gontiniud. 

mcBAHiCAL  onmoir-Hmitd. 

Wli«inan,Sl,344 


WlrBmmi,S1393.28. 


Wttamn,  %IJH0. 


,11,060. 


I^icnue  In  paj. 


Rata 

■athoriiad 

tnorgani- 

ntion  July 

1,1913. 


IncioBM  in  minibcn. 


Number 

■athorised 

In  1914 

Book  or 


8 
18 


18 
76 


Ezplaofttlon. 


S  eflaotiva  D«a  16, 1913,  for 
eleotrio  instaUation  per- 
manant  shopo:  diair- 
man's  letter  Deo.  13, 
1913. 

1(K  same  as  Item  nazt  above. 

7, 4  in  lieu  of  4  at  81,960  and 
8  in  lieu  of  3  at  81,800,  ao- 
oount  of  irregular  bouia 
no  longer  required;  obair- 
man's  letter  July  21,  lor 
3, 1  in  lieu  of  1  at  81, 

and  1  in  lieu  of  1  at  8M 
account  irregular  houn 

no  longer  required;  ohair- 
man'Bietter  Oct.  23, 1913; 
35,  account  eleetrio  in- 
stallation permanent 
shops;  efltetiTe  Dec  15, 
1913;  chairman's  letter 
Dec  13, 1913;  0  to  handle 
repairs  for  electric  equip- 
ment in  pemument 
shops;  letter  executive 
secretary  May  13,  1914; 
7,  see  last  veer's  report. 

1  transfenea  with  Qatun 
power  plant  and  electric 
work  ikom  Atlantic  divi- 
sion Oet.  15, 1913;  chair- 
man's letter  Nov.  10, 
1913;  8,  see  last  year's 
report. 

1  tFanstened  with  the  Oa- 
tun  power  plant  and  elee- 
trtc  woriE  nom  Atlantlo 
division  Oct.  15,  1918; 
ohainnan's  letter  Nov. 
10, 1913;  e,  see  last  year's 
report 


SUPPLY  DEPABTMENT. 
[Tnolndlng  qnartermaster's  department  and  sobsistanoe  dapartnunt] 


.special,  84.500.. 
,  fl,800. 


B«ld«it«iglneer,  87,300 

Assistant  resident   engineer, 

88,800. 
OeoenI  superintendent,  83,900 
OeneiBl  soperintsodent,  83,000.' 

Anhltaet,  13,000 • 

r,«3,700 


83,100 


88,400 


Work  rsqniring  speelal 
knowledge;  in  eharfs 
scrap  yard  and  obsome 
equipment 

Due  to  ooosdiidatlan  qoar- 
termaster's  and  sabelst- 
enoe  depertments  Into 
supply  department;  sab- 
sistenoe  dBoer  at  87  JOO 
and  assistant  subslstenoe 
officer  at  84,000  no  lonv* 
carried. 

Permanent  boildlnci. 
Dc 

Da 
Da 
Da 
Da 
NOCT.«-Agdiltact  at  87,600 
and  constiucting  qnaf* 
at  84,000  no 
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TabUt  lowing  iiKTta»t»  in  taiaria  avJhariud  over  organvatiiim  of  Jub/  I,  tSIt,  and 
menau*  of  mnti5er»  of  pertom  employed  oter  number  allowed  in  1914  Soot  of  Biti- 
mata,  a*  required  by  act  of  Congreu  approved  J\mt  tS,  191S — Continued. 

80PPLY  DEPARTMENT-Continued. 


■uUiorlud 
bomni- 
ution  Jolj 


n,  plumbing,  13,400.. 
n,  phunblM,  d.MO. . 
n,pliimbli«,ll,S30.. 
D,  ptamblng.tliTM.. 
D,  phusbbig,  11,43!. . 
n,  phunblng,  tl.l41.. 
D,  sbnt  m^,  13,100 


il,tltoMtttii«,tl,Wa.. 
D,UI«Mttlng,n.41S.. 
ii,tll**MU>it,n,32(.. 
il,(llaHtUiii,ll,l».. 


tthorCud 
Book 
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Tablet  thovoing  increases  in  salaries  authorized  over  organization  of  July  1,  191t^  and 
increases  of  numbers  of  persons  employed  over  number  allowed  in  1914  Booh  of  EsU- 
mates,  as  required  by  act  of  Congress  approved  June  23, 1913—CoBiimied. 


ACCOUNTING  DEPARTMENT. 


Expect  Mcoantant,  18,000  plus 
per  dtam  0(16. 


Aooountent^  13,400. 


CmamSamrj  aooountant,  $2,400. 


Ctartc,S3,400. 


,  12,100. 


Ctak,Sl,800. 


Ctark,  $1,060. 
Ckrk,  $1,600. 


Clffk,$000. 


Cl«k,$840. 


TtoMtetpeetor,  $2,100. 


Tims  faitp«tor,  $1,600. 


Increase  in  pay. 


Rate 

anthorlced 

inorgani* 

lation  July 

1,1912. 


Increased 
to— 


Increase  in  numbers. 


Number 

authorized 

in  1914 

Book  of 

Estimates. 


16 


10 
10 


10 


Increased 
to— 


Explanation. 


12 


18 


18 
14 


18 


Empknred  Oct.  10. 1013,  to 
assist  in  formulating  a 
permanent     accounting 

'  system  for  the  Panama 
ClEuiaL  Services  termi- 
nated April,  1914. 

Employed  Oct.  0,  1913,  on 
SMCial  work  in  oonneo- 
tion  with  the  permanent 
accounting  system. 

AuthoricedFeb.  11, 1914,  to 
take  charge  of  commis* 
sary-subsistence  depart- 
ment accounting  work, 
wlilch  was  formally 
transferred  to  accounting 
department  Apr.  1. 1914. 
Salary  billed  against  com- 
missary department. 

Additional  clerk  in  charge 
of  material  and  property 
accounting  work  teana- 
ferred  from  quartermas- 
ter's department  during 
January,  1914. 

8  additkbal  transferred 
dram  quartermaster's  de- 
partment with  material 
and  property  accounting 
work  during  January, 
1914. 

2  transferred  from  quar- 
termaster's department 
with  material  and  prop- 
erty accounting  work  dur- 
ing January,  1914;  1  ad- 
dttkmal  aotboriied  Ifar. 
6, 1914,  account  faicrease 
in  material  and  property 
acoountfaig  work. 

8  oontlnued  fh>m  1918,  as 
no  reduction  in  woric 
took  place. 

1  oonunued  fhnn  1918, 
account  no  reduction  in 
work;  8  transferred  with 
their  work  from  quarter- 
master's department  in 
January.  1914. 

Additknal  place  aatbor- 
ised  account  transfer  of 
material  and  property 
accounting  work,  Jan.  i, 
1914. 

Transferred  with  work 
tmm  cominisaary-gobelfr' 
tence  department,  liar. 
11,  1914.  Salary  billed 
aninst  that  department 

Au&orised  Jan.  1. 1914,  in 
lieu  of  8  at  $1,050.  with 
consolidation  of  8  time 
inspectkn  districts  into2. 

6  continued  from  1018, 
account  no  reductton  in 
work  nntfl  October,  1018, 
when  the  total  number 
WM  redooed  to  ISi 
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Tahlei  thowing  (nareoMet  in  mlariei  authomed  over  organization  of  July  1,  1912,  and 
increoBeB  of  numben  of  penom  employed  over  number  aUowed  in  1914  Book  of  EeU- 
mateSf  as  required  by  act  of  Congreu  approved  June  tS,  i915— Continued. 


DBPARTICENT  OF  HEALTH. 


Increase  in  pay. 


Rate 

aathoiixed 

in  organl- 

lation  July 

1,1912. 


Increased 
to— 


Increase  in  munbeis. 


Number 

autborixed 

in  1914 

Book  of 

Estimates. 


Increased 
to— 


Explanation. 


CShief  health  ofRce: 
Storekeeper 


12,100 


t2,400 


Anooo  Hospital: 

Op«rator(orematory);tl^. 


Steward,  Sl^. 


Laboratory  aesMant,  |i;K0. 


Health  office,  Ookm: 
AaBi8tanthealthoffioer,|3/)00 


Health  office,  Panama: 
Health  officer,  94,000. 


Increoaed  July  1,  1018,  aa 
per  chairman's  letter  of 
A*-4(.  2, 1913,  acoo  Jit  re- 
aponsibllltT  of  pooltioii 
and  the  Improvementa 
made  in  the  storeho  ^a 
ddzlng  tiis  4  yean*  in- 
cumbency. 

Position  aotfaorlsed  Oct.  2, 

1913.  mied  Feb.  7, 1014, 
to  Jue  30,  1914.  Ra. 
q  'ired  on  acoo  Jit  in- 
staUing  crematory  and 
remoinu  of  Ancon  cem- 
etery; effectlTe  J  Jy  1, 

1914,  this  poktUm  was 
combined  with  that  of 
embalmer  and  rated  as 
embalmer  and  cremator 
at  31,800. 

Employed  J'ine  1, 1914,  as 
per  authority  in  sot- 
emor'e  letter  of  May  23, 
1914.  Placed  in  charge 
of  all  meases  In  the  hoa- 
pitaL  Replaces  man  on 
iUver  roU— salary  of  the 
head  cook  red  .ced. 

EffectlTe  Jime  1,  8  mala 
nurses'  destinations 
changed  to  laooratory 
assistant— Exec  'tiyeaee- 
retary's  letter  of  May  14, 
1914. 

This  posltton  was  tempo- 
noily  filled  Ihmi  Apr.  1 
to  34  Incident  to  tiie  new 
organhatlon,  which  went 
into  effect  Apr.  1. 

With  ttie  relief  of  Dr.  Perry 
who  filled  the  posltico  of 
health  officer  in  addition 
to  his  duttea  as  chlaf 
q  "srantf ne  officer.  It  was 
necessary  to  appoint  a 
health  (^cer;  a  .ihority, 

Svemor'sletter,  May  14, 
14. 


EXECUTIVE  DEPARTMENT. 
[Inol'idlng  the  department  of  civil  administration,  which  was  abolished  on  Mar.  31, 1914.] 


DIYiaON  or  8CHOOL8. 

Teacher,  Ugh  school,  31,125. 


Teacher,  Ugh  school. 


3090 


31,126 


Effective  Oct  3,  1913,  to 
increase  pay  of  teacher 
acting  as  principal  of  con- 
solidated nigh  and  grsm- 
mar  school  at  Oat  in. 
(See  ann  al  report  fbr 
fiscal  year  1913.) 

Effective  Oct  1,  1913. 
Teacher  9f  wltnoa.  Po- 
ritioo  filled  by  man,  Tm. 
poerible  to  retain 
patent  man  at  3900. 


IK0BBASB8  IX  gALAIfflBI  AKB  FBBSOKinSL. 
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Tahla  diotoing  inereaui  in  takariet  authorited  aver  onanimtion  of  July  1,  1912,  and 
increases  of  numbers  of  persons  employed  over  number  allowed  %n  1914  Booh  ofEsti- 
mates,  as  required  by  act  of  Congress  approved  June  tS,  iPiJ— Contmued. 


EXECUTIVE  DEPARTMENT--ContiiiiMd. 


MTBfOMor  SCHOOLS— contd. 
8ap«rviwr,  primary  gradM. .. . 


Bnk«  riptfvlaor  (or  attend- 
ant), tra 


Taadhar,  liifli  nbool,  SpanUh. 


Bmmwism  of  nppor  gradea, 
OiXIO. 


Taadiar,  high  achool,  1900. 


PrtadpalfhUliiaefaool. 


TMeiur,|UO. 


Increase  in  pay. 


Rate 

aofhoriied 

in  onsani* 

latlon  JuQr 

1,1912. 


11,575 


370 


1,350 


Increased 
to- 


Si,  750 


810 


1,575 


Increase  in  numbers. 


Number 

authoriied 

in  1014 

Book  of 

Estimates. 


Increased 
to— 


» 


Explanation. 


Effeetiye  Sept.  20,  1018. 
Length  of  service  year 
increased  fh>m  9  to  10 
months,  at  S175  per 
per  month.  Necessary  to 
enable  a  iperrlaor  to 
grade  P'tpUs,.  arrange 
claases,ete.,  before  open- 
ing of  sehooi  year  and  to 
dose  up  work  at  end  of 


T 

Work  formerly  performed 
by  brake  teachers. 
Change  made  to  increase 
effldeney  of  teachers. 
Tiro  poaitiona  as  brake 
teacher  and  one  poaltton 
as  children's  attendant 
abolished.  One  poaltton 
effective  Nov.  0,  1913, 
and  1  Nov.  17.  1913. 
Two  teachers,  ftt  1810,  in 
place  of  a  brake  teachers 
at  9000 

Effective'  Oct  22,  1913. 
Portion  at  8270  author- 
ised Ai*^.13, 1912,  DTOvid- 
ing  for  f I  ho  la  of  teach- 
ing for  8  days  a  week. 
(See  1913  annoal  report.) 
Teacher  now  raqnired  to 
teach  French  and  Span- 
ish 5  dm  a  week  and 
length  of  service  day  In- 
creased to  regnhu'  achool 
day  of  4  ho-ira  and  40 
mln  tea. 

Temporary  appointment 
pending  arrival  of  regu- 
larly appointed  super- 
visor from  States. 
Temnorary  snpervlaor 
employed  from  Nov.  0  to 
Nov.  if.  1913. 

Oct  22,  1913,  2  new  poal- 
tlons  at  8000  createa  and 
1  poeltloo  of  teacher  at 
8810  abolished.  Nov.  18, 
1913,  2  new  poattions  at 
8000  created  and  1  posi> 
tlon  of  high -school 
teacher  at  8990  and  1  po- 
sition of  teacher  at  8810 
abolished.  Actual  in- 
creeae  in  fbree,  1. 

AuthorlMd  Aug.  13,  1912. 
on  account  of  increased 
work.  Offset  by  de- 
ereaaeof  1  teacher  at  8810. 
(See  p.  83,  Book  of  Eatl- 
matea.  1914.) 

Number  of  teachers  at  8810 
for  1914  was  eatlmated  at 
25,  baaed  on  estimated 
reductfona  In  canal  force. 
No  actual  Incraaaes  In 
number,  but  reductfona 
B  force  were  leas  than 
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Tahla  thawing  inereoMei  in  tdkaria  auihcrited  over  (mfonitaiion  of  My  i,  IBlt,  and 
inarea»e8  of  ntmher$  of  persom  employed  over  numSer  allowed  tn  1914  Booh  ofEiti- 
maUt,  at  required  by  act  of  Conffress  approved  June  23, 191S — Continued. 

EXECUTIVE  DBPARTlIENT-ContlniMd.. 


DIVISION  or  ciya  ArFAiRS. 

DlviBlon  of  r«T«nu«: 

Btnior  clerk,  t2,100 

Deputy  collector,  t2,l00 
(second). 


Inspector,  Sl,800. 
aerk,ll,MO 


Iiiqiector,  91,500. 


Division  of  posts:  Postmaster, 
f2,000. 


Postmaster,  1300. 


Postmaster,  $180. 


Postmaster,  assistant,  91,800. 


Chief  dispatching  clerk,  91,660 


Postal  clerk,  91,200. 


Clerk,  9900. 


Inoreese  In  pay. 


Bate 

aathorlied 

fai  organt 

latfoD  Joly 

1,1012. 


to— 


Inoraase  in  nombsn. 


Number 

aathorlied 

in  1914 

Book  of 

Estimates. 


3 


3 


BxplanatioD. 


Abolition  of  3  elerkshlpB  at 
91,960, 91,800,  and  %iJBM, 
respectively,  and  the  cre- 
ation of  the  posltlona  of 
second  deputy  ooUeetor 
at  92,100  and  senior  cisik 
at  92,100. 

AbolitiDn  of  1  clerkship  at 
91300  and  creation  of  a 
position  as  inspector. 

Tenmorary  increase  of  1 
clerk  at  91,600  for  64  dftys 
pending  the  expiration  of 
former  incumbent's 
leave.  AboUtlon  of  2 
clerkships  at  9000  and 
9600,  rMpectlvely,  and 
the  creation  of  1  deik- 
ship  at  91,600. 

Temporary  incrsase  of  I 
inan>ector  of  customs  al 
91,600  for  04  days  pend- 
ing the  expiration  of  for- 
mor  iDcambent's  ae* 
crued  leave. 

Temporary  incrsase  of  1 
postmaster  at  92,600  for 
65  days  pending  expira- 
tion of  former  incum- 
bent's leave. 

Abolition  of  position  at 
9900  and  increase  by  1  at 
9300,  effective  Aug.  1. 
1013. 

Statfon  agent,  P.  B.  R.,at 
Oamboa,  authorised  to 
act  as  postmaster  for  sale 
of  stamps  and  delivery  of 
mall,  cmeotlve  Mar.  13, 
1014. 

Increase  In  salary  of  assist- 
ant postmaster  at  Ancon 
from  91j660,  to  91^800,  el^ 
fectlve  F^.  12,  lOuT 

Abolitfon  of  2  poaltfons  as 
postal  clerk  at  91^  and 
creatfon  of  poeitfon  aa 
chief  dispatching  clerk. 

Temporary  increase  by  1 
clerk  at  91.200  for  42  days, 
effective  July  14, 1913. 

Temporary  Increase  by  1 
clerk  for  05  days  com- 
mencing July  14, 1913. 


None.— Prevfous  changes  reported  in  annual  report  for  the  fiscal  year  1913. 

OFFICE  OF  SPECIAL  ATTORNEY. 


Inspector. 


Inspector,  92,400. 


91,800.00 


92,100.00 


1  inspector  raised  from 
91,8(»  to  92400,  account 
increase  In  amount  and 
effldenov  of  his  work. 

Additional  lospeotor  at 
92,400,  necessary  00  ac- 
count of  increased  work 
due  to  reorganisation  of 
Joint  Land  Commission. 


IK0BBA8BS  IK  8AT.ABTTO  AZn>  FEBSOKNBL. 
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Table$  showing  inataset  in  ialariet  authorized  over  organization  of  Jtdy  1, 192g,  and 
inereaue  qf  nwnbers  qf  penone  employed  over  ntanber  allowed  in  1914  Booh  o/EetV' 
nuUe9,  a$  required  hyactqf  Congrest  approved  June  tS,  191S — Continued. 

WASHINQTON  OFFICE. 


iDCfMMs  Id  pAy. 


Rate 

anthorised 

inorgBol- 

ntkm  July 

1,1912. 


Inflreaaed 


Increato  tn  nambon. 


Nnmber 

Mthoriied 

In  1914 

Book  of 

EMtmaUi. 


Inoreaaod 
to- 


Kxp^anfttio" 


Pnrehasinx: 

Gkric,  MOW  Oriflans.. 


$1,500.00 


11,800.00 


Adnlnlrtratioiii 

Asstotant  to  tho  ohiaf  of 

offloa* 


2,500.00 


8,000.00 


T<B1] 


darks  for  all 


2,000.00 


4,980.80 


Acoomitipf! 

Aailataat  auditor,  $4iXN>. 
Dirt^uralnf  dark,  83,600. . 


00. 


1,000 
1,400 


1, 
1,800 


Inoreaaed  on  aoooont  of  In- 
creaaed  duties  and  re- 
sponsibflities.  On  ao- 
ooont of  the  increase  of 
the  Army  duties  of  the 
United  States  Army  offl- 
oer  detailed  to  act  as  as- 
sistant purchasing  acent 
at  New  Orleans,  ueaerk 
handles  all  details  of  our- 
chases  made  for  the  Pan- 
ama Canal  through  the 
New  Orleans  ofBoe.  He 
also  acts  as  assistant  pur- 
chasing aeent  in  the  ab- 
sence 01  the  United 
BtateaArmyoflSoer.  Ap- 
moved  by  the  ohairman 
M^  10, 1913. 

Increased  on  aooonnt  of  the 
Increase  In  duties  and  ra- 
spoosibflities  due  to  the 
large  number  of  Impor- 
tant questions  arising  In 
connection  with  the  com- 
pletion, opening,  and  op- 
eratkmorthe  canal.  Ap- 
proved by  the  goTcniar 
Apr.  0, 1914. 

Excess  of  82,960.80,  due  to 
increased  work  through- 
out the  whole  ofltoe.  Ap- 
proved by  the  chaiimaa 
Nov.  16,1918. 

In  accordance  with  the  Ex- 
ecutive order  of  Mar.  2, 
1914.  reorguiisfaig  the 
Washington  offloe,  the 
positknis  of  disbursing 
offloer  at  85,000  and  aa- 
sistant  axaminer  of  ao- 
counta  at  83400  wan 
abdishad,  andthe  posl- 
tioos  of  asshtant  aooltor 
and  diabuning  derk  cre- 
ated, efleetlva  Apr.  1, 
1914 .  raanlting  in  a  aavinc 
In  these  two  poattlons  oi 
8M00.  The  disburdng 
officer  was  carried  on  the 
rolls  during  the  month 
of  April  for  special  duty 
In  connection  with  doa- 
ing  up  his  aooounta  aa 
disbursing  offlcsr  of  the 
Isthmlui  Canal  Commla- 
alon.   Approved  by  tha 

^  ohalmaa  ICarch,  1914. 

Inereased  on  aocomit  of  In- 
ci'wsed  duties  and  ra* 
sponaibilltiesaristDg  Ihim 
the  reorganisation  of  tha 
aocoontfflg  department 
on  Apr.  1.  Approved  by 
tha  "  " 
1914. 
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TabUi  showing  inereoiet  in  $alariei  auihofiud  over  organimtion  of  Juljf  1,  1912,  and 
inereoMei  of  numben  of  penom  employed  over  number  allowed  in  1914  Book  of  Eeti- 
matei,  at  required  by  act  of  Congreu  approved  June  tS,  iPi^— Continued. 


WASHINGTON  OFFICS-<3o]itliiiMd. 


Inspectioii  of  chain  fenders: 

Assistant  engineer 

aerk 


Iiupeetian  of  emergency  dams: 
inspector  in  charge,|3,000. , 

Clerk,  $1,000 

Inspector,  11,800 , 

Inapeotor,  11,600 


Inroectlon  of  caissons; 
inspector,  S2,400. . . 
Inspector,  $1,800... 
Inspector,  $1,600... 


Inspection  on  floating  cranes 
inOermanv: 
Assistant  engineer,  $3,300. . 

Inspector,  $2,400 

Inspector,  $900 

Inq)ector,  $720. 


Increase  in  pay. 


Rate 

authoriied 

in  organt 

fatkm  July 

1,1912. 


$3,000.00 

i,2oaoo 


$3,ooaoo 
n[,6oaoo 


to— 


iDonasa  In  immlMn. 


Nomber 

aathorised 

in  1914 

Book  of 

Batimatei. 


Bzplanatlon. 


The  men  employed 
these  posiUoDs 
tranafaned  tzom  the 
lodc-cate  InspeotJoo  to 
the  enain-fenaer  work  at 
the  same  sabriea  they 
were  reoeivinc  on  the 
lo6k-eate  work,  $3,000 
and  $1,500,  respeetivaly, 
and  were  not  reduced  to 
the  amoonts  anthorind 
onder  the  ohain-fander 
organisatioa,  in  view  of 
the  fact  that  they  were 
also  engaged  In  inspeo- 
tion  work  onder  other 
CQOtnota,  indhidlng  oomr 
Dieting  inspectioa  oa 
fodr  and  ao6k  gates. 
Approved  by  the  acting 
efaainnan  Jane  21. 1913. 

It  was  ezpeeted  that  the 
inspection  work  in  the 
United  States  on  the 
emergency  dams  would 
be  completed  before  Joly 
1,  1918,  and  no  estimate 
was  made  for  this  work. 
On  aoooont,  however,  of 
additional  material  being 
ordered,  a  small  force  was 
required  after  that  date, 
1  man  only,  the  inspector 
at  $1,600,  being  continued 
for  more  than  2  months 
after  July  1,  he  being 
employea  until  Jan.  15. 
1914,  in  checking  up  and 
preparing  the  paitems 
for  shipment  to  the  Isth- 
mus. Approved  by  the 
chairman  July  12, 1913. 

These  3  additional  Inspeo- 
tocs  were  employed  fhwn 
4  to  6  months  in  order  to 
handle  properly  the  in- 
spection of  the  caiwons, 
which  required  a  larger 
force  than  originally  esti- 
mated. Approved  by 
the  chairman  Oct   1$, 

.   191S. 

rContract  for  the  floating 
cranes  had  not  been  let  at 
the  time  the  1914  esti- 
mates were  prepared, 
and  therefore  details  of 
inroection  force  could 
not  be  definitely  foreseen. 
Approved  by  the  ohalT' 
man  Aug.  li,  1913. 


Appendix  L« 

ACTS   OF   COJ&RESS   AFFECTDTO   THE  PAHAMA   CAVAL   AHD 
EXECTTTIVE  OSDERS  SELATDTO  TO  THE  CAHAL  ZOVE. 


INDEX. 

Acts  of  GongresB:  P*C*- 

Makinc  appropriations  to  supply  uigent  deficiencies  in  appropriations  for 
the  fiscal  year  1913,  and  for  otner  purposes,  approved  October  22, 1913. .      5&5 

Amending  an  Act  entitled  ^'An  Act  to  prohibit  the  importation  and  use  of 
opium  tor  other  than  medicinal  purposes,"  approvea  February  9,  1909; 
approved  January  17, 1914 555 

Authorizing  the  President  of  the  United  States  to  locate,  construct,  and 
operate  railroads  in  the  Territory  of  AladEa,  and  for  other  purposes,  ap- 
proved, March  12,  1914 556 

Makine  appropriations  to  supply  urgent  deficiencies  in  appropriations  for 
the  fiscal  year  1914  and  for  prior  years,  and  for  other  purposes,  approved, 
April  6, 1914 556 

Amending;  section  five  of  "An  Act  to  provide  for  the  opening,  maintenance, 
protection,  and  operation  of  The  Panama  Canal  and  the  sanitation  and 
government  of  the  Canal  Zone,"  approved  August  twenty-fourth,  1912; 
approved  June  15, 1914 557 

Authorizing  and  directing  Colonel  George  W.  Goethals,  Governor  of  the 
Canal  Zone,  and  formerly  chairman  and  chief  engineer  of  the  Isthmian 
Canal  Commission,  to  investigate  certain  claims  of  the  McClintic-Manhall 
Construction  Company,  approved,  June  24, 1914 558 

Making  appropriations  for  the  Diplomatic  and  Consular  Service  for  the 
fiscal  year  ending  June  30,  1915,  approved,  Jime  30,  1914 558 

Joint  Resolution  Extending  appropriations  for  the  necessary  operations  of 
the  Government  and  of  the  District  of  Columbia  imder  certain  contin- 
gencies, approved,  June  30, 1914 559 

Biaking  appropriations  for  the  naval  service  for  the  fiscal  year  ending  Jime 

30,  1915,  and  for  other  purposes,  approved,  June  80,  1914 559 

Executive  orden: 

Prohibiting  the  unauthorized  use  of  flyine  machines,  August  7, 1913 ^ 

Appointing  Richard  Lee  Metcalfe  a  member  of  the  Isthmian  Canal  Com- 
mission, August  9,  1913 560 

Relating  to  biol  bonds  and  money  deposits  in  lieu  thereof,  and  to  amend 
section  310  of  Criminal  Procedure  of  the  Canal  Zone,  August  29,  1913. .      561 

Retaining  Lieutenant-Colonel  D.  DuB.  Graillard,  Corps  of  Engineers, 
U.  S.  A.,  asMember  of  the  Isthmian  Canal  Commission,  and  granting  leave 
of  absence  with  full  pay,  September  20,  1913 561 

Punishing  deported  persons  who  return  to  the  Canal  Zone,  September  25, 
1913 561 

Regulating  the  carrying  of  arms,  November  7, 1913 562 

Fi^mg  the  rate  of  interest  on  money,  November  11, 1913 563 

Proclamation  by  the  President  of  the  United  States  of  America,  establishing 
rules  for  the  measurement  of  vessels  for  the  Panama  Canal,  November  21, 
1913 564 

Fixing  total  compensation  of  Professor  Emory  R.  Johnson,  Special  Com- 
missioner, JanuiAry  20, 1914 581 

Preventing  the  corrupt  influencing  of  Agents,  Employees  or  Servants, 
January  21,  1914 581 

Preventing  fire-hunting  at  nig^t,  and  himting  by  means  of  a  spring  or  trap, 
and  to  repeal  the  Executive  Order  of  September  8, 1909,  January  27, 1914.      581 

Establishing  a  permanent  organization  for  The  Puiama  Canal,  January  27, 
1914 582 
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Executive  orders— Continued.  i^if^ 

Fh)viding  conditions  of  employment  for  the  Permanent  Force  for  The 
PanamaGanai,  February  2. 1914 684 

Establishing  a  wadiington  OflSce  of  The  Ptuiama  Canal,  to  provide  tem- 
porarily for  the  Oiganiaatkm,  OflScials  and  Employees  thereof,  and  to 
continue  in  force  for  The  Panama  Canal  Rules,  Kmilations,  and  Execu- 
tive Orders  which  may  have  been  made  for  the  Isthmian  Canal  Conunb- 
sion,  March  2,  1914 687 

Relating  to  the  Canal  Zone  Judiciary,  March  12.1914 689 

Providing  a  method  for  the  determination  ana  adjustment  of  all  claims 
arising  out  of  personal  injuries  to  employees  while  engaged  in  construc- 
tion, maintenance,  operation  or  sanitation  of  the  Canal,  or  of  the  Panama 
Raihoad,  March  20, 1914 690 

Establishing  regulations  relative  to  the  payment  of  tolls  and  of  bills  for 
materials,  supplies,  repairs,  harbor  pilotage,  towage,  and  other  services, 
furnished  to  vessels  by  The  Panama  Canal,  April  16, 1914 697 

Fixing  sdaries  of  Levi  Monroe  Kasy  and  David  Marks,  memben  of  the 
Joint  Land  Commission,  May  8, 1914 609 

Approving  all  acts  and  resolutions  of  the  Isthmian  Canal  Commiasion,  passed 
flmce  February  28,  1907,  rdative  to  the  Government  of  the  Canal  Zone 
prior  to  March  4, 1905,  May  13, 1914 699 

Relating  to  Pardons,  the  RemiaEdon  of  Fines  and  Forfeitures  and  other 
subjects,  May  13, 1914 699 

Creating  a  Committee  to  formally  and  officially  open  The  Panama  Canal  May 
20,1914 600 

8ettm^  apart  land,  in  the  Canal  2Sone,  for  the  uaes  and  purpoaes  of  a  radio 
station  and  other  naval  purposes.  May  26, 1914 600 

Amending  the  Civil  Service  rules  relatuog  to  tnaiafers,  June  16, 1914 601 


Appendix  L. 

ACTS  OF  COVGBESS  AFFECTDTO  THE  PAVAMA  OAHAI  AVD 
BXECVTIVE  OSDEBS  BELATDTG  TO  THE  CAHAI  ZOHE. 


AN  ACT  Mtkbig  apprpprlatloni  to  mpplj  anMnt  dtfldndis  in  appraprlttioas  tor  th 

tien  lumdrM  and  thlrtMO,  and  lor  othir  porpoMS. 

Be  it  enacted  by  the  Senate  and  Houee  of  RepreserUativei  of  the  United  Statet  o/Amerioa 
in  Congresi  aeumhledf  That  the  foUowing  sums  be,  and  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  mipplv  urgent  de- 
ficiencies in  appropriations  for  the  fiscal  year  nineteen  hundred  and  tnirteen,  and 
for  other  purposes,  namely: 

•  ••«••• 

TREASURY  DEPARTMENT. 

omcB  or  AUDiroB  fob  wab  dbpabtmbnt. 

The  money  accotints  of  the  Panama  Canal,  under  the  Panama  Canal  Act  of  August 
twenty-fourtn.  nineteen  hundred  and  twelve  (Statutes  at  Laige,  volume  thirty-seven, 
page  nve  hundred  and  sixty),  shall  continue  to  be  audited  by  the  Auditor  for  the  War 
Department. 

•  •••••• 

Approved,  October  22, 1013. 


AN  ACT  To  UMnd  an  Aot  ntiUad  **An  AoC  to  orohlbtt  tlia  bnportatlQD  and  naa  of  opfaun  lor  ottMr  tim 
madidnal  porpoats,"  approrad  Feomary  ninth,  nlnataw  hnndnd  and  nina. 

Be  it  enacted  by  the  Senate  and  Houee  of  Representativei  of  the  United  Statee  of  America 
in  Congreu  aeeembled,  That  an  Act  entitled  ''An  Act  to  prohibit  the  importation  and 
use  of  opium  for  other  than  medicinal  purposes,"  approved  Febmaiy  ninth,  nineteen 
hundrea  and  nine,  is  hereby  amended  so  as  to  read  as  follows: 


"Sbo.  6.  Thtki  no  gmA^i^g  opium  or  opium  propared  for  smokmis  shall  be  admitted 
into  the  United  States,  or  into  any  territory  imder  the  control  or  jurisdiction  thereof, 
for  transportation  to  another  codntry,  nor  shall  such  opium  be  transferred  or  trans- 
shipped from  one  vessel  to  another  vessel  withm  any  waters  of  the  United  States  for 
immediate  exportation  or  any  other  purpose. 

"Sbc.  6.  That  hereafter  it  shall  be  imlawful  for  any  person  subject  to  the  jurisdic- 
tion of  the  United  States  to  export  or  cause  to  be  exported  from  the  United  States,  or 
from  territory  under  its  control  or  jurisdiction,  or  from  countries  in  which  the 
United  States  exercises  extraterritorial  jurisdiction,  any  opium  or  cocaine,  or  any  salt, 
derivative,  or  preparation  of  opium  or  cocaine,  to  any  other  country:  Provtdedt  That 
opium  or  cocaine,  and  salts,  derivatives,  or  preparations  thereof,  except  smoking  opium 
or  opium  prepared  for  smoking,  the  exportation  of  which  is  hereby  absolutelv  prohib- 
ited, may  be  exported  to  countries  regulating  their  entry  under  such  regulations  as 
are  prescribed  by  such  country  for  the  importation  thereof  into  such  countrv,  such  regu- 
lations to  be  promulgated  from  time  to  time  by  the  Secretary  of  State  of  the  United 
SUtes. 

''The  Secretary  of  State  shall  request  all  foreisn  Governments  to  communicate 
through  the  diplomatic  channels  copies  of  laws  ana  regulations  promulgated  in  their 
respective  countries  ^ich  prohibit  or  regulate  the  importation  of  the  aforesaid  dni^i, 
ana  when  received  advise  the  Secretary  of  the  Treasury  and  the  Secretary  of  Commerce 
thereof;  whereupon  the  Secretary  of  State,  the  Secretary  of  the  Treasury,  and  the  8ecre> 
tai^  of  Commerce  shall  make  and  publish  all  proper  regulations  lor  canying  the  provi- 
sions of  this  section  into  effect. 
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**Bmo,  7.  Thai  my  penon  wlio  exporte  or  csiuei  to  be  exported  any  of  the  aloieadd 
drags  in  Tioktiaii  of  the  preceding  section  diall  be  fined  m  any  oam  not  exceeding 
$5,000  nor  len  than  $50  or  bv  impriaonment  for  any  time  not  exceeding  two  yean,  or 
both.  And  one-half  of  any  fine  recovered  from  any  pemn  or  pemna  convicted  of  an 
offense  under  any  section  of  this  act  may  be  paid  to  the  person  or  penons  giving  in- 
formation leading  to  such  recovenr^  and  one-half  of  any  bail  forf eited  and  collected  in 
any  proceedings  onm^t  under  tnis  Act  may  be  paid  to  the  penon  or  persons  giving 
tiie  mformation  which  led  to  the  institution  of  such  proceedings,  if  so  duected  by  the 
court  exercising  jurisdiction  in  the  case :  Provided,  That  no  payment  for  giving  infonna- 
tion  shall  be  made  to  any  ofScer  or  employee  of  the  United  States. 

Approved,  January  17, 1914. 


AN  ACT  To  totlioriM  tlM  Prifldst  of  tb*  Unttad  8tat«  to  looiKtt,  eoDstniflt,  sDd  opviti  riik^ 

Tvittory  of  AlMka,  and  for  otbv  parpow. 

Be  it  enacted  by  the  Senate  and  Houae  of  Repreeentativee  of  the  United  Statee  of  America 
in  Congreu  asianbUdf  That  the  President  <n  the  United  States  is  hereby  empowered, 
authorized  and  directed    *    *    * 

•  •••••• 

to  utilize  in  carrying  on  the  work  herein  provided  for  any  and  all  machinery,  equip- 
ment, instruments,  material,  and  other  property  of  any  sort  whatsoever  used  or  ac- 
quired in  connection  with  the  construction  A  the  Panama  Canal,  so  far  and  as  rapidl/ 
as  the  same  is  no  longer  needed  at  Panama,  and  the  Isthmian  Canal  Commission  is 
herebv  authorized  to  deliver  said  property  to  such  officera  or  persons  as  the  President 
may  designate,  and  to  take  credit  therefor  at  such  percentage  of  its  original  cost  as  the 
President  mav  approve,  but  this  amount  shall  not  be  chaiqged  against  the  fund  pro- 
vided for  in  tnis  Act. 

Approved,  Ifaich  12, 1014. 


AN  ACT  MaUiig  approprlatloni  to  mpply  axKont  defleloiM^  in  ajmioprlatioiis  for  tho  fliod  jntr  olno- 
tMD  nimdiod  sod  Craitoen  aaa  for  prior  jma,  ftoia  for  othor  pnrpoMi. 

Be  it  enacted  by  the  Senate  and  Houu  of  Repreeentativee  of  the  United  Statee  of 
America  in  Congreee  aesembled.  That  the  following  sums  are  appropriated,  out  of  any 
money  in  the  Treasurv  not  otherwise  appropriated,  to  supply  urgent  deficiencies  in 
appropriations  for  the  fiscal  year  nineteen  hundred  and  fourteen  and  for  prior  yean, 
and  for  other  purposes,  namely^ 

Payment  to  Panama:  To  enable  the  Secretarv  of  State  to  pay  to  the  Government 
of  Panama  the  second  annual  pajrment  due  on  Februarv  twenty-sixth,  nineteea  hun- 
dred and  fourteen,  from  the  Goveriiment  of  the  Unitea  States  to  the  Government  of 
Panama  under  treaty  of  November  eighteenth,  nineteen  hundred  and  three,  S250.00O. 

On  and  after  July  first,  nineteen  hundred  and  fourteen,  unless  otherwise  expressly 
provided  by  law,  no  officer  or  employee  of  the  United  States  shall  be  allowed  or  paid 
any  sum  in  excess  of  expenses  actually  incurred  for  subsistence  while  traveUag  on 
duty  outside  of  the  Distnct  of  Columbia  and  away  from  his  designated  post  of  duty, 
nor  any  sum  for  such  expenses  actually  incurred  in  excess  of  $5  per  day;  nor  shall  any 
allowance  or  reimbursement  for  subsistence  be  paid  to  any  officer  or  employee  In  any 
branch  of  the  public  service  of  the  United  States  in  the  District  of  Columbia  unless 
absent  from  his  designated  post  of  duty  outside  of  the  District  of  Columbia,  and  then 
only  for  the  period  of  time  actually  engaged  in  the  dlschaige  of  official  duties. 
•  •  •  •  •  .      •  • 

PANAMA  CANAL. 

To  continue  the  construction  of  the  Panama  Canal,  to  be  expended  under  the 
diroction  of  the  President,  in  accordance  with  an  Act  entitled  "An  Act  to  provide 
for  the  construction  of  a  caaal  connecting  the  watera  of  the  Atlantic  and  Pacific 
Oceans,*'  approved  June  twenty-eighth,  nineteen  hundred  and  two,  and  Acts  amenda- 
tory thereof  or  supplementanr  thereto,  and  to  continue  available  until  expended: 

ror  skilled  and  unskilled  labor  on  the  Isthmus,  including  engineers.  conductorsL 
firemen,  brakemen,  electricians,  teamstera,  cranesmen,  machinists,  blacfcsmitha,  and 
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other  artioMis,  and  their  helpers;  jaoitonj  aailors,  cooks,  waiters,  and  daiiymen,  for 
the  departments  of  construction  and  engineering,  quartermaster's,  subsistence,  dis- 
bursements, and  examination  of  accounts,  $2,250,000. 

For  material,  supplies,  equipment,  constructioD  and  repairs  of  buildings,  medical 
aid  and  support  of  the  insane,  and  m  indigent  persons  permanentl^r  disabled,  while 
in  the  line  ol  duty  and  in  the  employ  of  the  Isthmian  Canal  Commission,  from  earning 
a  livelihood,  and  contingent  expenses  of  the  department  of  sanitation  on  the  Isthmus, 
$200,000. 

For  the  following  for  fortifications  and  armament  thereof  for  the  Panama  Canal, 
to  continue  available  until  expended,  namely: 

Submarine-mine  structures:  For  the  construction  of  mining  casemates,  cable 
galleries,  torpedo  structures,  cable  tanks,  and  other  structures  necessary  for  the  opera- 
tion, preservation,  and  care  of  submarine  mines  and  their  accessories  on  the  Canal 
Zone,  $55,000. 

For  the  construction  of  field  fortifications,  $194,350. 

Such  portion  of  the  appropriation  of  $180,000  made  in  the  sundry  dvll  appro- 
priation Act  approved  June  twenty-third,  nineteen  hundred  and  thirteen,  for  nlung 
■wamp  in  rear  of  defensive  works  at  Margarita  Island  as  may  not  be  required  for  that 
purpose  may  be  applied  to  filling  swamp  land  in  the  vicinity  of  the  defensive  works 
at  Toro  Pomt. 

For  the  purpose  of  paying  the  expenses  of  formally  and  offidalljf  opening  the 
Panama  Canal  as  provided  in  section  four  of  the  Panama  Canal  Act,  including  the 
compensation  of  such  persons  as  mav  be  appointed  by  the  President  to  provide  for 
such  openins  under  the  direction  of  the  Governor  of  the  Panama  Canal,  the  President 
is  authorized  to  use  out  of  the  moneys  heretofore  or  hereafter  appropriated  for  the  con- 
sitruction,  completion,  operation,  or  maintenance  of  the  Panama  Canid,  the  sum  of 
$25,000,  or  so  much  thereof  as  mav  be  necessary.  The  appointment  of  persons  in 
the  military  and  naval  service  of  the  United  States  is  hereby  expressly  authorized: 
Provided,  lliat,  if  any  person  so  appointed  shall  be  employea  in  eitlier  the  military 
or  naval  service  of  the  United  States,  the  amount  of  compensation  fixed  by  the  Presi- 
dent under  this  resolution  shall  be  in  addition  to  the  official  salary  j>aid  to  such  person. 

The  wage  scale  of  the  persons  employed  in  the  construction  of  the  Panama 
Canal  in  enect  prior  to  April  first,  nineteen  hundred  and  fourteen,  shall  continue  un- 
changed during  the  period  of  actual  construction,  but  not  later  than  June  thirtieth, 
nineteen  hundred  and  sixteen;  and  no  claim  of  any  person  employed  in  connection 
with  the  construction  of  the  Panama  Canal  shall  be  recooiized  or  paid  by  the  United 
States  for  longevity  service  or  lay-over  days  accruing  subsequently  to  June  thirtieth, 
nineteen  hundred  and  nine. 

Au^ority  is  hereby  given  to  employ  and  pay,  from  appropriations  heretofore 
or  hereafter  made,  an  attorney  versed  in  the  Spfmish  law,  and  familiar  with  the  con- 
ditions on  the  Isthmus  in  connection  with  the  acquisition  of  privately  owned  hmds 
in  the  Canal  Zone,  and  in  connection  with  the  codification  of  the  Canal  Zone  laws, 
at  a  salary  not  to  exceed  $7,200  per  annum. 

Sbo.  5.  That  no  part  of  any  money  appropriated  in  this  or  any  other  Act  shall 
be  used  for  compensation  or  payment  of  expenses  of  accountants  or  other  experts 
in  inaugurating  new  or  changing  old  methods  of  transacting  the  business  of  the  United 
States  or  the  District  of  Commbia  unless  authority  for  employment  of  such  services 
or  payment  of  sudi  expenses  is  stated  in  specific  terms  in  the  Act  making  provision 
tfaereior  and  the  rate  of^compensation  for  such  services  or  expenses  is  specincally  fixed 
therein,  or  be  used  for  compensation  of  or  expenses  for  persons,  aiding  or  assisting 
each  accountants  or  other  experts,  unless  the  rate  of  compensation  of  or  expenses  for 
such  assistants  is  fixed  by  officers  or  employees  of  the  United  States  or  District  oi 
Columbia  having  authority  to  do  so,  and  such  rates  of  compensation  or  expenses  so 
fixed  shall  be  paid  only  to  the  persons  so  employed. 

Approved,  April  6, 1914. 

AH  ACT  To  anMnd  netloa  Ihrt  of  "An  Aet  to  prorldo  for  fbo  oMoliig,  malatnaneo,  protMtkm,  and 
opvatloo  of  tbo  Panama  Ouial  and  Um  Midtotioa  and  flOYWiuDni  of  tilt  Oaaal  Zone/' app^^ 
twnt j-foorth,  niaoteen  hondrwl  and  tw«lTO. 

B€  U  gnaetsd  hy  ihs  Senate  and  Hcuu  of  RmaentaUvei  qf  (Ke  UniUd  Stata  oj 
Amenea  in  Congrtu  aaembled^  Thai  the  second  sentence  in  section  five  of  the  Act 
entitled  "An  Act  to  provide  for  the  openiitf ,  maintenance,  protection,  and  operation 
of  tiie  Pftnama  Canal,  and  the  sanitation  and  government  of  the  Canal  Zone,'*  approved 
August  twenty-fourth,  nineteen  hundred  and  twelve,  which  reads  as  follows:  "No 
lolb  shall  be  levied  upon  veawls  engaged  in  the  coastwise  trade  of  the  United  States,  * ' 
be,  and  the  same  ia  hereby,  rspealed. 
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See.  t.  That  the  thifd  sentence  of  the  third  paragraph  of  said  section  of  said  Act 
be  so  amended  as  to  read  as  follows:  "When  based  upon  net  registered  tonnage 
for  ships  of  commerce  the  tolls  shall  not  exceed  $1.25  per  net  registered  ton,  nor  be 
less  than  75  cents  per  net  reeistetod  ton,  subject,  however,  to  the  provisions  of  article 
nineteen  of  the  convention  Between  the  United  States  and  the  Republic  of  Panama, 
entered  into  November  eiditeenUi,  nineteen  hundred  and  Uiree":  Provided^  That 
the  passage  of  this  Act  shall  not  be  construed  or  held  as  a  waiver  or  relinquishment  of 
any  right  the  United  States  may  have  under  the  treaty  with  Great  Britain,  ratified 
the  twenty-flist  of  February,  nineteen  hundred  and  two,  or  the  treatv  with  the 
Republic  of  Panama,  ratified  February  twenty-sixth,  nineteen  hundrea  and  four, 
or  otherwise,  to  discriminate  in  &vor  of  its  vessels  by  exempting  the  vessels  of  the 
United  States  or  its  citizens  from  the  payment  of  tolls  for  passage  throueh  said  canal, 
or  as  in  any  way  waiving,  impairing,  or  affecting  any  ri^t  of  the  Unitea  States  under 
said  treaties,  or  otherwise,  with  respect  to  the  sovereigntv  over  or  the  ownership, 
control,  and  management  of  said  canal  and  the  regulation  of  the  conditions  or  charges 
of  traffic  through  the  same. 

Approved,  June  15, 1914. 


AN  ACT  To  MtfaflKlse  and  dlnd  Colonel  Oeorse  W.  Qoofhab.  Oovwnor  of  tho  Canal  Zone,  and  fotinatly 
cbatnnan  and  ^hlef  anglneer  of  the  Isthmian  Canal  Comminion,  to  investigate  certain  claims  of  the 
ICoCllntic-llanhall  ConstruetioA  Company. 

Be  U  enacted  Iff  the  Senate  and  Bouee  of  RepresentoHves  of  the  United  Statee  of 
America  in  Conareee  anembled^  Tliat  Colonel  Geoi]ge  W.  Goethals,  Grovemor  of  the 
Oanal  Zone,  ana  formerly  chairman  and  chief  engineer  of  the  Isthmian  Oanal  Com- 
mission, is  hereby  authorised  and  directed  to  investigate  the  claims  of  the  McClintic- 
MushaU  Construction  Company,  a  corporation  of  the  State  of  Pennsylvania,  having  its 
principal  office  in  the  city  of  Pittsburgh,  in  said  State,  and  to  ascertain  what  amount, 
if  any,  is  in  justice,  equity,  and  fairness  due  and  owing  to  the  said  McClintic-Marahall 
Construction  Company  from  the  Isthmian  Canal  Commission  for  work  and  labor  done 
and  materials  furnished  in  connection  with  the  construction  and  erection  of  lock  gates 
and  appurtenances  for  the  Panama  Canal,  and  in  connection  with  or  incidental  to  the 
doing  of  the  work  and  furnishing  of  the  materials  provided  for  in  a  certain  contract 
between  the  Isthmian  Canal  Commission  and  said  McClintic-AIarBhall  Construction 
Company,  dated  June  twenty-first,  nineteen  hundred  and  ten,  taking  into  considera- 
tion the  claim  of  the  contractors  tbat  the  work  was  done  under  requirements  as  to 
character  and  finish  not  fairly  within  the  meaning  of  the  specifications. 

Tlie  said  Colonel  Qeoive  W.  Goethals,  Governor  of  the  Cuial  Zone,  is  further  au- 
thorized and  empowerea,  either  persoiially  or  through  such  commission  as  he  may 
appoint,  to  investigate  such  claims  and  the  various  items  thereof  in  such  manner  as  to 
him  may  seem  best,  and  either  personally  or  through  such  commission  is  hereby  em- 
powerea  to  administer  oaths  and  affirmations  to  witnesses,  and  to  issue  subpcenas  and 
to  compel  the  attendance  of  witnesses.  He  shall  report  in  detail  to  the  Congress  of  the 
United  States  his  findings. 

Approved,  June  24, 1914. 

AN  ACT  Making  appropriations  for  tiie  Dfplomatie  and  Consnlar  Senriee  for  the  flseal  year  ending  June 

thirtieth,  nineteen  hundred  and  flfteen. 

Be  it  enacted  hy  the  Senate  and  Sbuee  of  Representativee  of  the  United  Statee  qf 
America  in  Congreee  aeeembled^  That  the  following  sums  be,  and  they  are  hereby, 
severaUy  appropriated,  in  full  compensation  for  the  Diplomatic  and  Consular  Service 
for  the  fisoil  year  encQng  June  thirtieth,  nineteen  hundred  and  fifteen,  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  for  the  objects  hereinafter  ex- 
pressed, namely: 

*  «  «  «  «  «  • 

SELIBP  AND  PBOTEOnON  OP  AMERIOAK  8EAKXK. 

Relief  and  protection  of  American  seamen  in  foreign  countries,  and  shipwrecked 
American  seamen  in  the  Territory  of  Alaska,  in  the  Hawaiian  Islands,  Porto  Rico, 
the  Panama  Canal  Zone,  and  the  Philippine  Islands,  120,000. 

•  ••«••• 

Approved,  June  30, 1914. 
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JOINT  RE8OLT3^0N  Bxteadtac  wpnpriaXlotm  tor  the  Meentfy  opetaUuM  of  Ow  Qt/w^nOBomX  vnA 

of  the  Dismct  of  Columbia  under  oertftia  ooattBtneto. 

Rnohei  by  At  Senate  and  Hcum  qf  R^eientativet  qfthe  UniitdStatei  qfAmtrioa  in 
Ctmgresa  auemhUd^  That  all  sppiopriatioiiB  for  the  neceflHury  opeiatioiis  of  the  Gov- 
enunent  and  of  the  District  of  Goiumbia  which  shall  remain  unprovided  for  on  the 
thirtieth  day  of  June,  nineteen  hundred  and  fourteen,  are  continued  and  made 
available  for  and  during  the  first  half  of  the  month  of  July,  nineteen  hundred  and 
fourteen,  unless  the  regular  appropriations  provided  therefor  in  bills  now  pendinff  in 
Congress  shall  have  been  previotuly  made  for  the  service  of  the  fiscal  year  enoing 
June  thirtieth,  nineteen -hundred  and  fifteen;  and  a  sufficient  amount  ib  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  cany  on  the  same: 
Provided,  That  no  ereater  amount  shall  be  expended  for  such  operations  than  as  the 
sum  of  one  twenty-fourth  of  the  appropriations  made  for  the  fiscal  ^ear  nineteen  hun- 
dred and  fourteen  bears  to  the  whole  of  the  appropriations  of  said  fiscal  year:  Pro- 
vided fwriher.  That  the  total  expenditures  for  the  whole  of  the  fiscal  year  nineteen 
hundred  and  fifteen  under  the  several  appropriations  hereby  continued,  and  under 
the  several  appropriation  bills  now  penoing,  shall  not  exceed  in  the  aggregate  the 
amounts  finaUy  appropriated  therefor  in  the  several  bills  now  pending,  except  in 
cases  where  a  change  u  made  in  the  annual,  monthly,  or  per  diem  compensation  or 
in  the  numbers  of  officers,  clerks,  or  other  persons  authorized  to  be  employed  by  the 
several  appropriations  hereby  continued,  in  which  cases  the  amounts  authorized  to 
be  expended  shall  eoual  one  twenty-fourth  of  the  appropriations  for  the  fiscal  year 
nineteen  hundred  ana  fourteen,  and  twenty-three  twenty-fourths  of  the  appropriations 
contained  in  the  several  bills  now  pending  when  the  same  shall  have  been  finally 
passed,  unless  the  salary  or  compensation  of  any  office  shall  be  increased  or  diminished 
without  changing  the  grade  or  the  duties  thereof,  in  which  case  such  salajy  or  com- 
pensation shall  relate  to  the  entire  fiscal  year  and  run  from  Uie  beginning  thereof 

Approved,  June  30, 1914. 


AN  ACT  Iftklof  appropriatioiis  for  tlit  nsTsl  umiat  (or  tlw  flao^  yisr  toding  June  tblrtMh,  irinntuwi 

hundred  and  flftMo,  and  for  other  purpoaea. 

Be  il  enaded  hy  (he  Senate  and  Bouse  of  RejireeenlaHvee  of  the  United  Siatee  of 
America  in  Congreee  aeeembled,  That  the  following  sums  be,  and  they  are  hereby, 
appropriated,  to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise'appropriated, 
for  the  uaval  service  of  the  Government  for  the  year  ending  June  thirtieth,  mneteen 
hundred  and  fifteen,  and  for  other  purposes: 

PAT,   MISCBLLANBOUS. 
OOIITINOBMT,   NAVT. 

That  the  sum  of  $104,000,  or  so  much  thereof  as  may  be  necessary,  be  eixpended, 
on  tiie  approval  and  authority  of  the  Secreta^  of  tbe  Navy,  for  entertaining  the  officers 
and  crews  of  foreign  fleets  which  may  be  sent  to  attend  aiui  ^rticipate  in  toe  Fftnama- 
FkM^ific  Inteniational  Exposition  in  consequence  of  the  invitation  of  the  President  of 
the  United  States,  extended  in  pursuance  of  the  authority  contained  in  the  joint  reso- 
lution of  Congress  approved  Feoruary  fifteenth,  nineteen  hundred  and  eleven  and  of 
the  authority  contained  in  the  Act  making  appropriations  for  the  naval  service  for  the 
fiscal  year  ending  June  thirtieth,  nineteen  nundrea  and  twelve,  and  for  other  purposes, 
approved  March  fourth,  nineteen  hundred  and  eleven,  and  for  defraying  such  other 
expenses  incident  to  the  visit  of  the  said  foreign  fleets  as  the  Secaetary  of  the  Navy 
may  deem  proper  and  the  said  sum  shall  be  available  until  November  fifteenth,  nine- 
teen hundnd  ana  fifteen. 

That  the  toUs  that  have  been  or  may  be  prescribed  by  the  President,  in  pursu- 
ance of  the  authority  contained  in  the  Panama  Canal  Act,  approved  Auguit  twenty- 
fourth,  nineteen  hundred  and  twelve,  to  be  levied  by  the  Qovemment  m  the  United 
States  for  the  use  of  the  Pimama  Canu  shall  not  be  assessed  against  not  collected  from 
any  war  vessel  of  any  foreign  nation  which  may  pass  through  the  Pfenama  CUmal  en 
route  to  or  in  returning  from  the  Panama-Pacific  international  Exposition:  Provided, 
That  such  vessel  has  been  sent  by  its  Government  to  attend  and  participate  in  the 
said  expositum  in  conseqaeDce  of  the  Invitation  of  the  Pirerident  of  the  Umted  States, 
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extended  in  panuance  of  the  aathoiity  contained  in  the  joint  resolution  of  Ccaagtem 
approved  FeDruaiy  fifteenth,  nineteen  hundred  and  eleven,  and  of  the  authcxity 
contained  in  the  Act  making  appropriations  for  the  naval  service  for  the  fiscal  year 
ending  June  thirtieth,  nineteen  hundred  and  twelve,  and  for  other  purposes,  ap- 
provea  March  fourth,  nineteen  hundred  and  eleven. 

The  Secretary  of  the  Navy  is  hereby  authorized  and  emfxywered  to  define  and 
establish  suitable  andiorage  grounds  in  Hampton  Roads,  Virginia,  and  the  adjacent 
waters  for  the  combined  fleets  of  the  United  States  and  for&gD.  Governments  which 
may  rendezvous  thera  prior  to  proceeding  to  the  Panama-Facmc  International  Expo- 
sition, to  be  hdd  at  the  city  and  coun^  of  San  Francisco.  California,  in  the  year 
nineteen  hundred  and  fifteen,  as  well  as  to  define  and  estaolish  suitable  anchorage 
nounds  in  the  Bay  of  San  Francisco  and  the  approaches  and  waters  adjacent  thereto 
during  the  continuance  of  the  said  Panama-Pacinc  International  Exposition,  and  the 
Secretary  of  the  Navy  is  hereby  further  authorized  to  make  such  rules  and  regula- 
tions regarding  the  movements  of  all  vessels  in  all  of  the  waten  named  as  may  be 
necessary  in  order  to  insure  the  proper  and  orderly  conduct  of  such  features  as  maj  be 
planned  for  the  combined  fleets  and  to  provide  for  the  safety  of  the  vessels  participat- 
ing therein;  and  such  rules  and  regulations  when  so  issued  and  published  shall  have 
the  force  and  effect  of  law. 


BTOXAU  OT  0TBAM  XNQINBBBINO. 

•  •••«•• 

Toward  the  purchase  and  preparation  of  necessary  sites,  purchase  and  erection  of 
towers  and  buildings,  and  the  purchase  and  installation  of  machinery  and  apparatus 
of  hi^h  power  radio  stations  (cost  not  to  exceed  $1, 000^000),  to  be  located  as  follows: 
One  in  the  Isthmian  Ganal  Zone,  one  on  tbe  California  coast,  one  in  the  Hawaiian 
Islands,  one  in  American  Samoa,  one  on  the  island  of  Guam,  and  one  in  the  Philippine 
Islands,  $400,000,  to  be  available  until  expended. 

•  ••««•• 

Approved,  June  30, 1914. 


EXBCUTiVK  ObDBB. 

To  PnkSbil  ffie  Unauthorized  um  of  Flying 

By  virtue  of  the  authority  vested  in  me,  I  hereby  establish  the  following  order  for 
the  Canal  Zone: 

Section  1.  It  shall  be  unlawful  for  any  person  to  operate  an  aeroplane,  balloon  or 
flying  machine  of  any  kind  in  or  across  me  Canal  Zone  without  the  written  authority 
of  the  Chief  Executive  of  the  Canal  Zone. 

Section  2.  It  shall  be  unlawful  for  any  person  to  take  or  make  a  photograph,  picture 
or  sketch  of  any  kind  of  the  fortifications  or  other  military  works  in  the  Canal  Zone 
from  any  aeroplane,  balloon  or  flying  machine  of  any  kind  without  the  written  coor 
sent  of  the  Chief  Executive  of  the  Canal  Zone. 

Section  3.  A  violation  of  any  of  the  provisions  of  this  or^er  shall  be  punishable  by 
a  fine  not  exceedinff  One  Thousand  dollars  or  by  imprisonment  in  jail  not  exceeding 
one  year,  or  by  both  such  fine  and  imprisonment  in  the  discretion  of  the  Court. 

Section  4.  Tnis  order  diall  take  effect  on  and  after  thirty  days  from  its  publication 
in  the  Canal  Record. 

WooDBOw  Wilson 

Thb  Whrb  Hoxtsb,  7  Aaguit,  192S. 

(No.  1810.1 
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m 

Richard  Lee  Metcalfe  is  hereby  appointed  a  member  of  the  Isthmiaa  Canal  Com- 
mission at  the  .rate  of  Fourteen  Thousand  Dollars  ($14,000.00)  per  annum,  effective 
this  date. 

Commissioner  Metcalfe  will  be  allowed  the  use  of  a  furnished  dwelling  house  on  the 
Isthmus  of  Panama  and  will  be  allowed  and  paid  hia  actual  and  necessary  expenses 
while  away  from  the  Isthmus  on  official  business. 

Woodbow  Wilson 

TS2  WSTTB  HousB,  Auguit  9,  29XS, 

(No.  1813.) 
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ExECunvB  Ordeh. 

RdaJUng  to  Bail  Bonds  and  Mtyim  Deposita  in  Lieu  Thereof  ^  and  to  Amend  Section  SIO 

of  Criminal  Procedure  of  the  Canal  Zone, 

By  virtue  of  the  authcvity  vested  in  me,  I  hereby  establish  the  following  Executive 
Order  for  the  Canal  Zone: 

Section  1.  The  defendant  in  a  criminal  proceecting  before  a  District  Court  of  the 
Canal  Zone  may  make  a  cash  deposit  in  lieu  of  a  bail  bond  in  form  and  manner  as  pro- 
vided for  in  sections  305,  306,  and  307  of  the  Criminal  Procedure  Act  No.  15  of  the 
Canal  Zone,  and  a  certificate  of  deposit  shall  be  issued  to  the  defendant  by  the  judge 
in  each  case. 

Section  2.  Whenever  a  warrant  is  issued  by  any  court  or  {udg[e  of  the  Canal  Zone  in 
a  case  in  which  bail  may  be  admitted,  the  court  or  judge  issuing  such  warrant  shall 
endorse  thereon  the  amount  of  bail  to  be  required  of  the  defendant  to  secure  his  appear^ 
ance  in  the  case,  and  the  officer  executing  tne  warrant  may  accept  a  bail  bond  or  money 
deposit  in  lieu  thereof  in  the  sum  specified  In  the  warrant,  and  in  the  form  prescribed 
by  law,  and  the  bail  bond  or  money  deposit  in  lieu  thereof  shall  be  forthwith  delivered 
to  the  court  having  jurisdiction  of  the  case,  and  a  receipt  for  such  bond  or  deport  shall 
be  given  to  such  officer  by  the  clerk  of  the  court,  or  the  judge  thereof  if  tne  case  is 
pending  in  a  district  court. 

When  an  arrest  is  made  without  a  warrant  in  conformity  with  law  in  a  misdemeanor 
case,  and  for  any  reason  the  officer  making  the  arrest  is  unable  to  take  the  offender 
forthwith  before  a  magistrate,  he  may  accept  bond  or  a  cash  deposit  in  lieu  thereof 
from  the  offender  in  a  sum  not  exceeding  five  hundred  dollars  to  secure  his  appearance 
before  the  court  having  jurisdiction  of  the  case,  and  the  offender  shall  then  be  released 
from  custody  and  the  bond  or  cash  deposit  in  lieu  thereof  shall  be  delivered  to  the 
proper  officer  or  court  as  hereinbefore  provided  for  in  this  section. 

When  a  money  deposit  is  made  in  lieu  of  bail  bond,  the  deposit  shall  be  held  and 
disposed  of  in  accoraance  with  the  provisions  of  sections  305,  306,  307,  and  311  of  the 
Criminal  Procedure  of  the  Canal  Zone,  and  section  310  thereof,  as  hereinafter  amended. 

Section  3.  That  section  310  of  the  Criminal  Procedure  of  the  Canal  Zone  is  amended 
to  read  as  follows: 

Section  310.  If  money  has  been  deposited  instead  of  bail,  and  the  defendant,  at  any 
time  before  the  forfeiture  thereof,  surrenders  himself  to  the  officer  to  whom  the  com- 
mitment was  directed,  in  the  manner  provided  in  the  two  preceding  sections,  the 
court  must  order  a  return  of  the  deposit  to  the  defendant,  upon  producing  the  certifi- 
cate of  the  officers  showing  the  surrender,  and  upon  a  notice  of  five  days  to  the  Prose- 
cuting AttomeVj  with  a  copy  of  the  certificate. 

Section  4.  This  Order  shall  take  effect  from  and  after  its  publication  in  the  Canal 
Record. 

WooDROW  Wilson 

Ths  Whttb  Housb, 

t9  Aug,,  191S, 

(No.  1817.] 


ExEcunvs  Ordbb. 

lieutenant-Colonel  D.  DuB.  Gaillard,  Corps  of  Engineers,  U.  S.  A.,  Member  of  the 
Mhmian  ("anal  Commission  now  on  leave  of  absence,  will  be  retained  as  a  Member 
of  the  Isthmian  Canal  rommisaion  and  is  hereby  granted  leave  of  absence  with  full 
pay  on  status  of  sick  leave,  until  further  notice. 
By  direction  of  the  President: 

LiNDLBT  M.  Garrison, 

Secretary  of  War, 
War  Dbfarticbnt, 

September  to  f  191S, 

ExBcunvB  Ordbr. 

To  punish  deported  per$on»  who  return  to  the  Canal  Zone. 

By  virtue  of  the  authority  vested  in  me  I  hereby  establish  the  following  Order  for 
the  Canal  Zone: 

Section  1.  Any  person  who,  after  having  served  a  sentence  of  unprisonment  in  the 
Canal  Zone  and  after  being  deported  therefrom,  returns  to  the  Canal  Zone  shall  be 
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deemed  guilty  of  felony  and  punuhed  by  imprisonment  in  the  penitentiary  for  a  term 
of  not  less  than  six  months  nor  more  than  two  years,  and  upon  the  completion  of  his 
sentence  he  shall  be  removed  from  the  Canal  Zone  in  accordance  with  the  laws  and 
orders  relating  to  deportation.  An  entry  into  the  Canal  Zone,  for  any  purpose,  shall 
be  sufficient  to  constitute  a  return  to  the  Zone  within  the  meaning  of  this  Order;  pro- 
vided, however,  that  in  a  case  of  necessity  the  Chief  Executive  <^  the  Canal  Zone,  in 
his  discretion,  :na"  grant  a  permit  to  any  such  person  to  return  to  the  Canal  Zone  tem- 
porarll ',  but  should  he  remain  in  the  Canal  Zone  after  the  time  specified  in  the  per- 
mit he  shall  be  deemed  guilty  of  a  violation  of  this  Order  and  punished  as  therein 
provided. 

Section  2.  The  Executive  Order  of  May  2, 1911,  providing  a  punishment  for  deported 
persons  who  return  to  the  Canal  Zone  is  hereby  repealed. 

Section  3.  This  Order  shall  take  effect  thirty  days  from  and  after  its  publication  in 
the  Canal  Record. 

WooDRow  Wilson 

The  Whttb  Housb, 

£5  Sept,,  1913, 

[Nal832.] 


EzEOxrnvB  Order. 
To  Regulate  the  Carrying  of  Arms. 

By  virtue  of  the  authority  vested  in  me,  1  hereby  establish  the  following  order  for 
the  Canal  Zone: 

Section  1.  Anyone  who  carries  on  or  about  his  person  any  firearm,  dirk,  dagger  or 
other  knife  manufactured  or  sold  for  the  purpose  of  offence  or  defence,  or  any  uung- 
shot,  sword-cane,  or  any  knuckles  made  of  metal  or  other  hard  substance,  shall  be 

Eumshed  by  fine  of  not  less  than  Five  Dollars  nor  more  than  Twenty-five  Dollars,  or 
y  imprisonment  in  jail  of  not  less  than  five  days  nor  more  than  thirty  days,  or  by 
both  such  fine  or  imprisonment  in  the  discretion  of  the  court,  and  during  sudi  time 
of  imprlBonment  such  offender  may  be  put  to  work  upon  any  public  work  in  the 
Canal  Zone. 

In  addition  to  the  punishment  herein  prescribed  for  unlawfully  carrying  arms,  the 
courts  shall  adjudge  tne  seizure  and  confiscation  of  the  arms  unlawfully  carried  by  the 
offending  partv  and  the  same  shall  be  disposed  of  in  such  manner  as  the  Head  of  the 
Department  of  Civil  Administration  shall  determine. 

Section  2.  The  preceding  section  shall  not  apply  to  a  person  engaged  in  the  military 
or  naval  service  of  the  United  States  or  as  a  peace  officer  or  officer  authorized  to  execute 
judicial  process  of  the  United  States  or  the  Canal  Zone,  or  in  carrying  m^  or  engaged 
in  the  collection  or  custody  of  funds  of  the  United  States  or  the  Canal  Zone,  nor  to  a 
member  of  a  gun  or  pistol  club  for  the  promotion  of  target  practice,  a  certified  copy 
of  the  constitution  ana  by-laws  of  which  have  been  approved  by  the  Head  of  the  Depart- 
ment of  Civil  Administration,  and  filed  with  the  Collector  of  Revenues,  when  such 
member  is  going  to  or  from  a  target  range,  and  engaged  in  practice  at  the  tax^t  range. 
For  the  purposes  of  this  order,  a  certificate  of  membership  in  the  gun  or  pistol  club 
shall  be  issued  by  the  organization  and  approved  by  the  Head  of  the  Department 
of  Civil  Administration,  and  shall  entitle  tne  holder  to  carry  firearms  as  provided  for 
in  this  section. 

Neither  shall  the  preceding  section  apply  to  any  person  authorized  to  have  or  carry 
arms  by  permit  granted  under  the  terms  and  conditions  named  in  section  3  hereof. 

Section  3.  The  Head  of  the  Department  of  Civil  Administration  may  authorize  the 
granting  of  permits  to  have  and  carry  arms  as  follows: 

1.  To  hunt  upon  the  public  lands  of  the  Canal  Zone,  or  upon  the  lands  of  private 
persons  when  authorized  by  the  latter. 

2.  To  have  arms  in  residences,  offices,  business  places  and  plantations;  and  to 
watchmen  or  overseers  of  plantations,  factories,  warehouses,  docks  or  piers. 

Applications  for  such  permits  shall  be  made  to  the  Head  of  the  Department  of 
Civil  Administration  ana  shall  state  the  full  name,  residence  and  occupation  of  the 
applicant,  and  if  the  applicant  is  a  minor  it  shall  not  be  granted  without  the  written 
consent  of  his  parent  or  guardian. 

The  Head  of  the  Department  of  Civil  Administration  shall  satisfy  himself  by  due 
inauiry  that  the  applicant  is  a  proper  person  to  have  a  permit  to  keep  or  carry  arms, 
ana  he  may  grant  or  deny  the  application  as  to  him  may  seen  proper. 
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When  an  application  is  granted  by  the  Head  of  the  Department  of  Civil  Adminiatni* 
tion  for  a  pennit  to  hunt  he  shall  file  the  application,  with  his  approval  endorsed 
thereon^  with  the  Collector  of  Revenues,  who  shall  issue  a  permit  to  the  applicant 
upon  his  paying  the  Collector  of  Revenues  a  fee  of  one  dollar,  to  be  covered  into 
Treasury  of  me  Canal  Zone  Government. 

The  hunting  permits  issued  by  virtue  of  this  order  shall  authorize  the  holders  thereof 
to  have,  use  or  carry  a  gun,  rifle  or  other  similar  long  arm  for  hunting  purposes  during 
the  fiscal  year  for  whidi  the  permit  is  issued,  provided,  however,  that  such  permit 
mt^y  be  revoked  at  any  time  for  cause  by  the  Head  of  the  Department  of  Civil  Adminis- 
tration. 

Section  4.  Anyone  who  engages  in  hunting  without  first  obtaining  the  permit  pro- 
vided for  in  this  order  shall  be  subject  to  a  fine  not  exceeding  Twenty-five  dollars  or 
imprisonment  in  jail  not  exceeding  ten  days,  provided,  however,  that  persons  engaged 
in  the  land  or  naval  forces  of  the  United  States  shall  not  be  required  to  obtain  a  pennit 
to  hunt  upon  the  public  lands  of  the  Canal  Zone. 

Section  5.  Penalties  for  infringement  of  this  order  imposed  upon  intoxicated  or 
disorderly  persons  shall  be  in  addition  to  the  punishments  authorized  by  law  for  sudi 
intoxicatea  or  disorderly  conduct. 

Section  6.  Sections  449  to  460,  both  inclusive,  of  the  Penal  Code,  the  Executive 
Order  of  December  1^  1909,  issued  by  the  Secretary  of  War  by  authority  of  the  Presi- 
dent, amending  Sections  450  and  456  of  the  Penal  Code,  and  the  Executive  Order  of 
th3  Secretary  of  War,  issued  bv  authority  of  the  President,  dated  November  3,  1911, 
amending  Section  456  of  the  Penal  Code  as  amended  by  tne  Executive  Order  above 
mentioned,  and  all  other  laws,  orders  and  decrees  in  conflict  with  this  order  are  hereby 
repealed. 

Section  7.  This  order  shall  take  effect  thirty  days  from  and  after  its  publication  in 
the  Canal  Record. 

WooDROw  Wilson 

The  White  House. 

7  November,  1913, 

[So.  1857.] 


ExEcxmvB  Order. 
Fixing  the  Rate  of  Interest  on  Money, 

By  virtue  of  the  authority  vested  in  me  I  hereby  establish  the  following  Executive 
Order  for  the  Canal  Zone: 

Section  1.  No  rate  of  interest  shall  be  allowed  in  excess  of  six  percentum  per  annum 
upon  any  contract  for  the  use  or  detention  of  money,  unless  the  same  is  in  writing  and 
the  interest  agreed  upon  must  not  exceed  twelve  percentum  per  annum. 

Section  II.  AH  contracts  whatsoever  which  may  in  any  way,  directly  or  indirectly, 
violate  the  preceding  section  by  stipulating  for  a  ereater  rate  of  interest  than  twelve 
per  centum  per  annum,  shall  be  void  and  of  no  effect  for  the  amount  or  value  of  the 
interest  only;  but  the  principal  sum  of  money  or  value  of  the  contract  may  be  received 
and  recovered. 

Section  III.  When  the  Interest  received  or  collected  for  the  use  or  detention  of 
money  exceeds  the  rate  of  twelve  percentum  per  annum,  it  shall  be  deemed  to  be 
usurious,  and  the  person  or  persons  pa>dn^  the  same,  or  their  legal  repreeentatives,  may 
recover  Dom  the  person,  firm  or  corporation  receiving  such  interest,  the  amount  of  the 
interest  so  received  or  collected,  in  any  court  of  competent  jurisdiction,  within  two 
years  from  the  date  of  the  payment  of  such  interest. 

Section  IV.  No  evidence  of  usury  shall  be  received  on  the  trial  of  anv  case  unless 
the  same  shall  be  pleaded  and  verified  by  the  aflidavit  of  the  party  wishing  to  avail 
himself  of  such  deiense. 

Section  V.  This  Order  shall  take  effect  thirty  <kiyB  from  and  after  its  publication  in 
the  Canal  Record. 

WooDROw  Wilson 

The  White  House, 

11  Nov.,  1913. 

[No.  1S60.] 
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[Rnki  for  the  uMMUfimeiit  of  Twato  for  the  Fumim  OniLl 
Bt  thx  Prbsiobnt  of  THB  Unitbd  Statbs  of  Ambriga. 

A  PROCLAMATION. 

I,  WooDROW  Wilson,  Preeident  of  the  United  States  of  America,  by  virtue  of  the 
power  and  authority  vested  in  me  by  the  Act  of  Congress,  approved  August  twenty- 
fourth,  nineteen  hundred  and  twelve,  to  provide  for  the  opening,  maintenance,  pro- 
tection and  operation  of  the  Panama  Canal  and  the  saiiitatLon  and  government  of  the 
Canal  Zone,  ao  hereby  prescribe  and  proclaim  the  "Rules  for  the  Measurement  of  Ves- 
sels for  Uie  Panama  Cfanal,''  which  are  annexed  hereto  and  made  a  part  of  this  procla- 
mation. « 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  caused  the  seal  of  the  United 
States  to  be  affixed. 

Done  at  the  city  of  Washington  this  twenty-first  day  of  November  in  the  vear  of  our 
I/)rd  one  thousand  nine  hundred  and  thirteen  and  of  the  independence  of  tne  United 
States  the  one  hundred  and  thirty-eighth. 

[sbalJ  Woodbow  Wilson 

By  the  President: 

W.  J.  Bryan 

Stcretary  of  State, 

(No.  125a. 


RULES  FOR  THE  MEASUREMENT  OF  VESSELS  FOR  THE  PANAMA  CANAL. 

AU  vessels  to  present  tonnage  document  at  canal. 

Article  I.  All  vessels,  American  and  foreign,  except  warships,  including  vessels 
of  commerce  and  Army  and  Navy  transports,  colliers,  supply  ships,  and  hospital 
ships,  applying  for  passage  through  the  Panama  Canal  shall  present  a  duly  authenti- 
cated certificate  stating  the  vessel's  gross  and  net  tonnage  as  determined  by  these 
rules.  Vessels  of  commerce.  Army  and  Navy  tranports,  colliers,  supply  ships,  and 
hospital  ships,  without  such  certificate  shall  before  passing  through  the  canal,  or  before 
being  allowed  to  clear  therefrom,  be  measured,  ana  shall  nave  their  gross  and  net  ton- 
tonnage  determined  n  accordance  with  these  rules. 

All  warships,  American  and  foreign,  other  than  transports,  colliers,  supply  and 
hospital  ships,  shall  present  duly  authenticated  displacement  scale  and  curves  stat- 
ing accurately  the  tonnage  of  displacement  at  each  possible  mean  draft. 

Vessels  designated  as  "supply  ships**  and  ** colliers.** 

It  is  to  be  understood  that  ^'supplv  ships  **  shall  include  Army  and  Navy  ammunition 
ships,  refrigerator  ships,  dbtilling  snips,  repair  ships  submarine  tenders,  and  destroyer 
tenders,  as  well  as  Anny  and  Navy  vessels  used  to  transport  general  Army  and  Navy 
supplies;  and  that  "colliers'*  shall  include  Army  and  Navy  vessels  used  to  tiansport 
coal  or  fuel  oil. 

Rules  Applyino  to  Vessels  of  Commerce,  Armt  a  td  Navy  Transports,  Colubrs, 

Supply  Ships,  and  Hospftal  Ships. 

gross  tonnage. 

What  shall  he  included  in  gross  tonnage. 

Art.  II.  Gross  tonnage  as  determined  by  these  rules  shall  express  the  total  capad^ 
of  vessels,  i.  e.,  the  exact  cubical  contents  of  all  spaces  below  the  upper  deck  ana  of  all 
permanently  covered  and  closed-in  spaces  on  or  above  that  deck,  excepting  such 
spaces  as  may  be  hereinafter  permitted  as  exemptions  from  measurement.  Gross 
tonnage  shall  include  not  only  all  permanently  covered  and  closed-in  spaces  which  are 
or  may  be  used  for  stowirg  cargo  and  stores  or  for  providing  shelter  and  other  comfort 
for  passengers  or  crew,  but  aiso  such  spaces  as  are  used,  or  are  intended  to  be  used,  in 
navigating  and  serving  the  vessel. 

Only  such  spaces  as  are  specifically  mentioned  in  Article  IV,  below,  shall  be  ex* 
empted' .  lom  measurement.  All  other  spaces  shall  be  considered  as  closed-in  and  shall 
be  included  in  gross  tonnage. 
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What  »haU  be  comiderei  permanently  covered  and  doeed-in  epaeee. 

Art.  III.  By  pennanently  covered  and  clo6ed-in  spaces  on  or  above  the  upper  deck 
are  to  be  understood  all  those  which  are  separated  off  by  decks  or  coverings,  or  fixed 
partitions,  and  which,  therefore,  represent  an  increase  of  capacity  that  is  or  may  be  used 
for  the  stowage  of  cargo,  or  for  the  oerthing  and  accommoaation  of  the  passengers,  the 
officers,  or  the  crew.  No  break  in  a  deck,  nor  any  opening  or  openings  in  a  decK  or  the 
covering  of  a  space  or  in  the  partitions  or  walls  of  a  space,  nor  the  absence  of  a  partition 
shall  prevent  a  cpace  from  being  measured  and  comprised  in  fiioes  tonnage  if  tne  open- 
ing or  openinss  m  the  deck,  partition,  or  side  wall  can  be  closed  in,  or  if  the  absent 
pfl^tion  can  be  put  in  place,  after  admeasurement  and  the  spaces  thus  closed  in  be 
thereby  better  fitted  for  the  tianroort  of  gpoda  or  passeneers. 

In  the  case  of  a  vessel  having  a  ^* trunk  or  *' turret",  the  deck  forming  the  covering 
of  the  trunk  or  turret  shall  be  considered  the  upper  deck,  and  all  spaces  below  that 
deck  within  the  trunk  or  turret  shall  be  considered  as  covered  and  closed-in.  The 
space  ¥rithin  the  turret  or  trunk  shall  be  measured  as  are  other  between-deck  spaces. 

Spaces  considered  as  ''permanently  closed-in  "  and  spaces  permitted  to  be  exempted 
from  measurement  shall  be  determined  solely  by  the  provisions  contained  in  tnese 
rules,  and  not  by  any  definitions  or  provisions  containea  in  the  measurement  rules  or 
regulations  of  any  country. 

Spaces  exempted  from  measurement  and  gross  tonnage, 

m 

Art.  IV.  The  following  spaces  shall  be  exempted  from  measurement  and  shall  not 
be  included  in  th^  gross  tonnage,  and  no  other  spaces  shall  be  exempted: 

Sbction  1 .  Spaces  on  or  above  the  upper  deck  not  pennanently  covered  or  closed-in, 
or  which  may  not  be  readily  covered  or  closed-in.  In  the  application  of  this  rule  it 
will  be  understood  that — 

(a)  Spaces  under  decks  or  coverings  having  no  other  connection  with  the  body  of 
the  ship  than  the  stanchions  necessary  for  their  support  are  not  spaces  separated  off, 
but  are  spaces  permanently  exposed  to  the  weather  and  the  sea  and  are  not  to  be 
included  in  the  ftoea  tonnage. 

(6)  A  space  within  a  poop,  forecastle,  bridge  house,  or  other  ''permanently  covered 
and  closed-in"  superstructure  or  erection  may  be  considered  as  not  permanently 
covered  or  closed-in,  and  may  conseciuently  be  excluded  from  tonnage,  if  the  space  is 
oppoeite  an  end  openins  which  is  without  a  coaming  and  has  no  heelplates  or  planks 
and  is  not  provide  with  means  of  closing,  and  whioi  opening  has  a  breadth  equal  to 
or  greater  tnan  half  the  breadth  of  the  deck  at  the  line  oK  the  opening,  and  if  the  space 
opposite  the  opening  can  not  be  used  to  shelter  other  merchandise  than  cargo  or  stores 
that  do  not  require  protection  from  the  sea.  If  the  opening  is  fitted  with  a  coaming, 
the  space  within  it  is  to  be  included  in  the  gross  tonnage.  This  provision  shall  be  so 
applied  as  to  exempt  from  measurement  only  the  space  between  the  actual  end  opening 
and  a  line  drawn  parallel  to  the  line  or  face  of  the  opening  at  a  distance  from  the 
opening  equal  to  one-half  the  width  of  the  deck  at  the  line  of  the  opening;  provided, 
tnat  any  closed-in  space  between  the  open  bee  and  the  line  drawn  parallel  to  it  shall 
be  measured.  The  remainder  of  the  space  within  a  poop,  forecastle,  bridge  house,  or 
oliier  superstructure  or  erection  shall  be  considered  as  available  for  the  accommodation 
of  cargo  or  stores,  of  passengers  or  of  the  ship's  personnel,  and  shall  be  measured  and 
included  in  the  gross  tonnage.    (See  Figs.  1,  2,  and  3.) 

Should  the  open  space  within  a  poop,  forecastle,  bridge  house,  superstructure,  or 
erection  between  the  end  opening  and  a  parallel  line  distant  from  the  openins  by  half 
the  breadth  of  the  deck  become,  oecause  of  any  arrangement,  of  less  width  Uian  half 
the  breadth  of  the  deck,  then  only  the  space  between  the  line  of  the  end  opening  and 
a  parallel  line  drawn  through  the  point  where  the  athwartship  width  of  the  open  space 
within  the  poop,  forecastle,  bridge  house,  superstructure,  or  erection  becomes  equal 
to,  or  less  than,  half  Uie  breadth  of  the  deck  shall  be  exempted  from  measurement. 
(See  Fiss.  4,  5,  6,  and  7.)  The  remainder  of  the  space  within  the  poop,  forecastle, 
bridge  house,  superstructure,  or  erection  is  to  be  included  in  the  gross  tonnage. 

When  two  erections  extending  from  side  to  side  of  the  ship  are  separated  by  an 
interval  the  fore-and-aft  length  of  which  is  less  than  the  least  half  breaath  of  the  deck 
in  way  of  such  interval,  then  whatever  be  the  breadth  of  the  permanent  end  openings 
of  the  erections,  the  entire  erections,  less  the  interval  separating  them,  shall  be  meas- 
ured and  included  in  the  gross  tonnage.    (See  Fig.  8.) 

(e)  In  a  poop,  forecastle,  side-to-siae  bridge  house,  or  other  "permanently  covered 
and  cloeed-in"  superstructure  or  side-to-side  erection  the  space  directly  m  way  of 
opposite  openinjcB,  the  height  of  which  is  at  least  3  feet,  in  tlie  side  walls  of  the  ship 
not  provided  with  means  of  closing  and  corresponding  to  each  other  in  the  opposite 
wmUs  of  the  ship  shall  be  exemptedf.    (See  Figs.  9  ana  10.) 
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no.  1.— Poop. 


W>iia.'. 
B~ipw»eif 

K'-CllMll-[lL , . 

11— apace  nuaauitd. 


U'— closed  In  houKS.measurMl.  U'— closed  houHi,  QMonmd. 

U— Bpaoe  mnsured.  U-  ainoe  nuasuied 


no.  b.—F<)op.  no.  C— Foncaitle. 


8— apiee  anmpted. 


EXECUTIVE   ORDEES. 
FlQ.  7.— BHdce. 


bb'»  as-. 
od<)  BB'. 
Cd'<(  aa'. 

E— spsM  exenip(«<I. 
E'- tight  snd  mlr  uid  fUDi 
erectlotu,  measuied  ui 


M— space  me 
U'-doBBd  hi 


o.  S.— Poop  Hid  Brides  with  inlarva]  Itss  than  )  tbs  least  hall  breadth  ol  the  Deck  la  wa;  of  lo- 
kaa' 


air  and  funiie]  Bpan  In  lowest  tier  of  siectlotia, 
id  under  Art.  IV,  b«c.  3. 


cc*  and  dd'-ild«  opanlngi  ondet  deck  coTerlng. 

E— «pa™  eieroptM. 

bb<ria'. 

K— ipace*  meuured. 
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Pni.  iiL-'Bridga. 


Ji«« 


u 


bb'>i  M'. 

cc'  tad  dd'— sld«  openJ 
eismpted. 


11— luce  meuured. 
E'a- light  tnd  Kb-  and  hiniMl  moe,  In  knrcet  tier  o[  nvctlam 
meanired  undar  Art.  Iv,  mc,  3. 

Fio.  It.— ConttauiMU  deck  with  opposite  Me  oponlngi. 


— inoH  nuHtuBd. 


.-e  deck  openingB  (usually  deei)^ ted  aa  tonnage  openings)  that  may  be  bo  closed 

M  to  permit  ca^  or  atorea  to  be  earned  in  the  space  under  the  deck,  or  under  portiona 
Uiereof,  only  the  a^ee  under  such  a  deck  that  are  exactly  in  way  ot  opjxjeite  open- 
ings at  least  3  feet  in  height  in  the  side  valla  of  the  ship  not  provided  with  means  of 
cloaing  and  corresponding  to  each  other  in  the  opposite  walls  of  the  ship  shall  be 
exempted;  and  the  remaining  spaces  under  such  a  deck  shall  be  measured  and  in- 
cluded in  gross  tonnage.  In  case  the  openings  in  the  aide  walla  of  the  ship  are  pro- 
vided with  means  of  cloaing,  no  portion  of  the  space  under  such  a  deck  ahalf  be 
exempted.    (Fig.  11.) 

Sec.  3.  The  spaces  framed  in  round  the  funnela  and  the  apacea  requited  for  the 
admission  of  light  and  air  into  the  engine  rooms  shall  be  exempted  from  measurement 
to  the  extent  that  such  sjMcee  are  above  the  deck  or  covering  of  the  first  or  lowest  tier 
of  side-to-side  erections,  if  any,  on  the  upper  deck.  A  deck  with  one  or  more  deck 
openings  (usually  designated  as  tonnage  openings)  that  may  be  so  closed  as  to  permit 
cargo  or  stores  to  be  carried  in  the  apace  under  the  deck  or  portiona  thereof  is  to  be 
conaidered  as  the  upper  deck,  provided  that  no  apace  beneath  it  abreast  side  openings 
is  exempted  under  the  provisions  of  section  2.  There  shall,  however,  be  meaeiired 
and  included  within  gross  tonnage  the  spacee  situated  within  closed-in  dde-to-eide 
erections  on  tbe  upper  deck,  spacee  framed  in  round  the  funnels  and  thoee  required 
for  the  admission  01  light  and  air  to  the  extent  that  such  light  and  air  and  funnel  spaces 
are  below  the  deck  or  covering  of  tbe  first  or  lowest  tier  of  such  side-to-side  erections 
on  the  upper  deck.  There  a^ll  be  exempted  from  the  measurement  of  any  super- 
Btnicture  or  erection  situated  above  the  firet  or  lowest  tier  of  side-to-eide  erections  on 
the  upper  deck  such  portion  or  portions  thereof  as  are  occupied  by  the  spacee  framed 
in  round  the  funnels  or  by  the  spacee  required  for  the  admission  of  light  and  air  into 
the  engine  rooms.  Such  exempted  spacee  must  not  be  used  lor  any  other  than  their 
deeignated  purpose  and  must  be  reasonable  in  extent. 
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Sbc.  4.  Space  or  spoces  between  the  inner  and  outer  plating  of  the  double  bottom 
of  a  veasel  that  are  bo  inclosed  and  that  have  such  openings  as  to  make  them  usable 
only  for  water  ballast  shall  be  exempted  from  measiuement;  but  such  spaces  within 
the  double  bottom  as  are  or  may  be  used  for  carrying  cargo,  stores,  feed  water,  coal, 
or  other  fuel  shall  be  measured  and  included  in  the  eross  tonnaee. 

Sbo.  5.  The  cubical  contents  of  hatchways  shall  be  obtained  by  multiplying  the 
length  and  breadth  tc^ether  and  the  product  bv  the  mean  depth  taken  from  the  top 
of  beam  to  the  underside  of  the  hatch.  From  the  aggregate  tonnage  of  the  hatchways 
there  shall  be  deducted  one-half  of  1  per  cent  of  the  vessel's  gross  tonnage,  exclusive 
of  hatchways,  and  only  the  remainder  shall  be  added  to  the  gross  tonnage  of  the  ship, 
exclusive  of  the  tonnage  of  the  hatchways. 

Sec.  6.  Gompanionways  and  companion  houses  shall  be  exempted  when  used  solely 
as  companionways  or  companion  houses.  When  used  as  smoking  rooms  or  for  any 
other  purposes  than  companionways  or  companion  houses,  the  parts  so  used  shall  be 
measured  and  included  in  g:ross  tonnace. 

Sec.  7.  Domes  and  skylights  shall  be  exempt  from  measurement.  When  there  is 
an  opening  in  the  floor  of  a  superstructure  immediately  below  a  dcylight,  the  exemp- 
tion shall  m elude  the  space  between  the  skylight  and  the  openine  in  the  floor  of  the 
superstructure  immediately  under  the  sky li^t.  The  remaLider  of  the  superstructure 
shall  be  included  in  the  measurement.  The  space,  in  addition  to  the  skylight,  that 
may  be  exempted  by  this  rule  is  that  indicated  oy  A,  B,  C,  D  in  the  f  oUowingdnwing: 


Skyiighf 


Room  receiving  iighf 
from  Sky/ight 


Fio.  12.~Opeii  space  under  dcyUght. 

Exempted  spaces,  if  used,  must  be  added  to  gross  tonnage. 

Abt.  V.  Should  a  vessel  at  any  time  stow  caigo  of  any  kind,  bunker  coal  or  other 
fuel,  or  stores  of  any  description  in  any  portion  whatever  of  any  exempted  space, 
except  spaces  exempted  under  Art.  IV ,  Sec.  1,  Par.  (b)  and  spaces  on  open  decks  not 
permanently  covered,  or  upon  decks  as  defined  in  Art.  IV,  dec.  1,  Par.  (a),  of  these 
rules,  the  whole  of  that  space  shall  be  measured  and  added  to  the  gross  tonnage,  and 
the  space  shall  not  thereafter  be  exempted  from  measuiement. 

Spaces  avaUahlefor  passengers  not  to  be  exempted. 

Aht.  VI.  Spaces  for  the  use  or  possible  use  of  passengers  shall  not  be  exempted  from 


passengers 

and  other  persons  who  are  not  assigned  to  duty  and  who  are  not  duly  inscribed  on  the 
ship's  rolls. 

Tonnage  upon  which  charges  are  payable  shall  be  increased  bv  space  occupied  by  cargo 
carried  upon  deck  in  spaces  not  permanently  covered  arid  closed  in. 

Abt.  VII.  If  any  ship  carries  stores,  timber,  cattle,  or  other  cargo  in  anv  space 
upon  an  open  deck  not  permanently  covered  or  In  spaces  exempted  under  Art.  IV, 
Sec.  1,  Pars,  ^a)  and  (b)  ot  these  rules,  all  tolls  and  other  charges  payable  on  the  vessel's 
net  tonniu^e  snail  be  payable  upon  the  vessel's  net  tonnage  (as  defined  below  in  Articles 
X  and  XII)  increased  by  the  tonnase  of  the  space  occupied  (at  the  time  at  which  the 
tolls  or  other  charges  become  payable)  by  the  goods  earned  upon  deck  and  not  perma- 
nently covered  or  closed-in .  The  deck  space  occupied  by  the  goods  ^us  carried  shall 
be  determined  at  the  time  of  the  application  of  the  vessel  for  passase  throu^  the  canal 
and  shall  be  deemed  to  be  the  space  limited  by  the  area  occupied  by  the  goods  and  by 
straight  linesinclosing  a  rectangular  space  sufficient  to  include  the  gixxis.    The  tonnage 
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of  the  space  occupied  by  the  goods  shall  be  ascertained  in  the  manner  prescribed  below 
by  Article  IX,  Rule  I,  for  the  measurement  of  poops  or  other  closed-in  spaces. 

Nothing  in  this  article  shall  in  any  manner  anect  the  provisions  of  Articles  II,  III, 
and  IV. 

Meoiurement  'of  the  cubical  contents  of  spaces  may  he  by  the  Moorsom  system  in  eath  country, 

or  by  the  Moorsom  system  as  prescribed  in  these  rules. 

Art.  VIII.  The  cubical  contents  of  the  spaces  included,  by  these  rules,  in  gross 
tonnage  may,  in  any  country  where  the  Moorsom  sjrstem  of  measurement  has  been 
adoj)ted,  be  ascertained  under  that  system  as  applied  in  measuring  vessels  for  national 
registry,  provided  that  system  is  substantially  similar  to  the  Moorsom  system  of  meas- 
urement as  set  forth  in  Article  IX  of  these  rules. 

Rules  for  the  measurement  of  contents  of  spaces. 

Art.  IX.  In  countries  that  have  not  adopted  the  Moorsom  system  of  measuring 
spaces  within  vessels,  the  cubical  contents  of  any  of  the  spaces  included  in  gross 
tonna^  shall  be  ascertained  according  to  the  Moorsom  system  as  set  forth  in  the 
following  rules:  Rule  I  for  the  measurement  of  empty  vessels;  Rule  II  for  laden 
vessels;  Itule  III  for  open  vessels. 

Rule  I. — For  measuring  the  gross  tonnage  of  empty  vessels. 

Section  1.  The  length  for  the  admeasurement  of  ships  having,  one  or  more  decks 
is  taken  on  the  tonnage  deck,  which  is — 

(a)  The  upper  deck  for  vessels  having  one  or  two  decks. 

lb)  The  second  deck  from  below  for  vessels  having  more  than  two  decks. 

Measure  tlie  length  of  the  ship  in  a  straight  line  along  the  upper  side  of  the  tonnage 
deck  from  the  inside  of  the  inner  plank  (average  thickness)  at  the  side  of  the  stem  to 
the  inside  of  the  midship  stern  timber  or  plank  there,  as  the  case  may  be  (average 
thickness),  deducting  from  this  length  what  is  due  to  the  rake  of  the  bow  in  the 
thickness  of  the  deck  and  what  is  due  to  the  rake  of  the  stern  timber  in  the  thickness  of 
the  deck,  and  also  what  is  due  to  the  rake  of  the  stern  timber  in  one-third  of  the  round 
of  the  beam;  divide  the  length  so  taken  into  the  number  of  equal  parts  required  by 
the  following  table,  according  to  the  class  in  pucb  table  to  which  the  ship  belongs: 

Glass  1:  Ships  of  which  the  tonnage  deck  is,  according  to  the  above  measurement, 
50  feet  long  or  under,  into  4  equal  parts. 

Glass  2:  Ships  of  which  the  tonnage  deck  is,  according  to  the  above  measurement, 
above  50  feet  long  and  not  exceeding  120  feet,  into  6  equal  parts. 

Glass  3:  Ships  of  which  the  tonnage  deck  is,  according  to  the  above  measurement; 
above  120  feet  long  and  not  exceeding  180  feet,  into  8  equal  parts. 

Glass  4:  Ships  of  which  the  tonnage  deck  is,  according  to  the  above  measurement, 
above  180  feet  long  and  not  exceeding  225  feet,  into  10  equal  parts. 

Glass  5:  Ships  of  which  the  tonnage  deck  is,  according  to  the  above  measurement, 
above  225  feet  long,  into  12  equal  parts.  ^ 

In  the  case  of  a  oreak  or  breaks  in  a  double-bottom  for  water  ballast,  the  length  of 
the  vessel  is  to  be  taken  in  parts  according  to  the  number  of  breaks,  and  each  part  di- 
vided into  a  number  of  equal  parts  according  to  the  class  in  the  above  table  to  which 
such  length  belongs. 

Sec.  2.  Then  the  hold  being  first  sufficiently  cleared  to  admit  of  the  required 
depths  and  breadths  being  properly  taken,  find  the  transverse  area  of  the  ship  at 
each  point  of  division  of  the  length  or  each  point  of  division  of  the  parts  of  the  length, 
as  the  case  may  require  as  follows:  Measure  the  depth  at  each  point  of  division,  ^m 
a  point  at  a  distance  of  one-third  of  the  round  of  tne  beam  below  the  tonnage  deck, 
or,  in  case  of  a  break,  below  a  line  stretched  in  continuation  thereof,  to  the  upper 
side  of  the  floor  timber  (upper  side  of  the  inner  plating  of  the  double  bottom)  at  the 
inside  of  the  limber  strake,  after  deducting  the  average  thickness  of  the  ceiling  which 
is  between  the  bilge  planks  and  the  limber  strake,  subject,  however,  to  the  provisions 
of  these  rules.  Article  IV,  section  4,  regarding  the  measurement  or  exemption  of 
double-bottom  spaces.  In  the  case  of  a  ship  constructed  with  a  double-bottom  for 
water  ballast  if  tne  space  between  the  inner  and  outer  plating  thereof  is  not  available 
for  the  carriage  of  cargo,  stores,  feed-water,  coal,  or  other  fuel,  then  the  depth  shall  be 
taken  to  be  the  upper  side  of  the  inner  plating  of  the  double-bottom,  and  that  upper 
side  shall,  for  the  purposes  of  measurement,  be  deemed  to  represent  the  floor  timber 

>  A  greater  number  of  dirlsioDS  is  permissible  provided  there  be  an  even  number  of  dlvistons. 
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of  tin  TMBol.  Tbia  rale  ior  meafluriiig  the  deptii  of  the  hold  appKee  to  double-bottom 
ahipe  having  tap  of  double  bottom  not  horisontal. 

If  the  depth  at  the  midship  division  of  the  len^  does  not  exceed  16  feet,  divide 
each  depth  into  6  e^ual  parts;  then  measure  the  mside  horizontal  breadth  at  eadi  of 
the  four  points  of  division,  and  also  at  the  upper  point  of  the  depth,  extending  each 
measurement  to  the  avera^  thickness  in  that  part  of  the  ceiling  whidi  is  between  the 
points  of  measurement.  1^ umber  these  breadths  from  above  (i.  e.,  numbering  the 
upper  breadth  1,  and  so  on  down  to  the  fifth  breadth);  multiply  the  second  and  fourth 
by  4,  and  the  third  by  2;  add  these  products  togellier,  ana  to  the  sum  add  the  first 
breadth  and  the  fifth.  Multiply  the  quantity  thus  obtained  by  one-third  of  the  com- 
mon interval  between  the  breadths,  and  the  product  shall  be  deemed  the  transverse 
area  of  the  upper  part  of  the  section;  then  find  the  area  between  the  fifth  and  lower 
point  of  the  depth  by  dividing  the  depth  between  such  points  into  four  equal  parts, 
and  measure  the  horizontal  breadths  at  the  three  points  of  division  and  also  at  the  upper 
and  lower  points,  and  proceed  as  before,  and  the  sum  of  two  parts  shall  be  deemed  to  be 
the  transverse  area;  but  if  the  midship  depth  exceed  16  feet,  divide  each  depth  into  7 
equal  parts  instead  of  5,  and  measure,  as  before  directed,  the  horizontal  breaaths  at  the 
six  points  of  division,  and  also  at  the  upper  point  of  the  depth;  number  them  from 
above,  as  before;  multiply  the  second,  fourth,  and  sixth  by  4,  and  the  third  and  fifth 
by  2;  add  ^ese  products  together,  and  to  the  sum  add  the  first  breadth  and  the  sev- 
enth. Multipl '  the  quantit"  thus  obtained  by  one-third  of  the  common  interval 
between  the  oread ths,  and  the  products  shall  be  deemed  the  transverse  area  of  the 
upper  part  of  the  section;  then  find  the  lower  part  of  the  area  as  before  directed,  and 
add  the  two  parts  together,  and  the  sum  shall  oe  deemed  to  be  the  transverse  area. 

This  section  applies  to  vessels  with  double  bottoms,  the  tops  of  which  have  a  rise 
from  the  middle  hue  to  each  side.  In  vessels  in  which  the  top  of  the  double  bottom 
is  horizontal,  or  in  which  there  is  no  double  bottom,  the  depths  are  to  be  divided  by  4 
or  6  (instead  of  5  or  7),  according  as  their  midship  depths  ao  not  or  do  exceed  16  feet 
respectively.    In  such  cases  no  subdivision  of  the  lower  part  is  to  be  made. 

Sec.  3.  l![ umber  the  transverse  sections  or  areas  respectively  1,  2,  3,  eto.,  No.  1  being 
at  the  extreme  limit  of  the  length  at  the  bow,  or  of  each  part  of  the  length,  and  the  last 
number  at  the  extreme  limit  of  the  length  at  the  stem  or  the  extreme  hmit  at  the  after 
end  of  each  part  of  the  length;  then,  whether  the  length  be  divided  according  to  Uie 
table  into  4  or  12  parts,  as  in  classes  1  and  5,  or  any  intermediate  number,  as  in  classes 
2y  3,  and  4,  multiply  the  second  and  every  even-numbered  area  by  4,  and  the  third  and 
every  odd-numbered  area  (except  the  first  and  last)  by  2;  add  these  products  together, 
and  to  the  sum  add  the  first  and  last,  if  they  yield  anything;  multiply  the  quantitv 
thus  obtained  by  one-third  of  the  common  interval  between  the  areas,  and  the  prod- 
uct will  be  the  cubical  contents  of  the  space,  or  cubical  contents  of  each  part  if  the 
ship  is  measured  in  parts  under  the  tonnage  deck.  The  tonna^  of  this  volume  is 
obtained  bv  dividing  it  by  100,  if  the  measurements  are  taken  m  English  feet,  and 
by  2.83  if  the  measurements  are  taken  in  meters.  The  multiplier  0.353  may  be  used 
instead  of  the  divisor  2.83. 

Sbc.  4.  If  the  ship  has  a  third  deck  the  tonnage  of  the  space  between  it  and  the 
tonnage  deck  shall  be  ascertained  as  follows:  Measure  in  feet  the  inside  lengtJi  of  the 
space  at  the  middle  of  its  height  from  the  plank  at  the  side  of  the  stem  to  the  lining  on 
the  timbers  at  the  stern,  and  divide  the  length  into  the  same  number  of  equal  parts 
into  which  the  length  of  the  tonnage  deck  is  £vided,  as  above  directed ;  measure  (also 
at  the  middle  of  its  height)  the  inside  breadth  of  the  space  at  each  of  the  points  of 
division,  also  the  breadth  at  the  stem  and  the  breadth  at  the  stem;  number  tnem  suc^ 
ceeaively  1,  2,  3,  eto.,  commencing  at  the  stem;  multiply  the  second  and  all  the  other 
even-numbered  brcMBulths  by  4,  and  the  third  and  all  the  other  odd-numbered  breadths 
(except  the  first  and  last)  bv  2;  to  the  sum  of  these  products  add  the  first  and  last 
breadths;  multiply  the  whole  sum  by  one-third  of  the  common  interval  between  the 
breadths,  and  the  result  will  give  in  superficial  feet  the  mean  horizontal  area  of  the 
space;  measure  the  mean  height  of  the  ^ace,  and  multiply  bv  it  the  mean  horizontal 
area,  and  the  product  will  be  the  cubical  contents  of  the  space ;  divide  this  product  by  100 
(or  by  2.83  if  the  measurements  are  taken  in  meters)  and  the  quotient  shall  be  deemed 
to  be  the  tonnage  of  the  space,  and  shall  be  added  to  the  tonnage  of  the  ship  ascertained 
as  aforesaid;  and  if  the  ship  has  more  than  three  decks,  the  tonnage  of  each  space 
between  decks  above  the  tonnage  deck  shall  be  severall '  ascertained  in  the  manner 
above  described,  and  shall  be  added  to  the  tonnage  of  the  ship  ascertained  as  aforesaid. 

Sbc.  5.  If  there  be  a  break,  a  poop,  or  any  other  permanently  covered  or  cloeed-in 
space  on  or  above  the  upper  deck  (as  defined  above  in  Article  III)  the  tonnage  of  such 
space  shall  be  ascertaineoi  as  follows:  Measure  the  internal  mean  length  of  the  space  in 
feet,  and  divide  it  into  two  equal  parts;  measure  at  the  middle  of  its  height  three  inside 
breadths,  namely,  one  at  each  end  and  the  other  at  the  middle  of  the  length;  then  to 
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the  sum  of  the  end  breadths  add  four  times  the  middle  breadth,  and  multiply  the  whole 
sum  by  one-third  of  the  common  interval  between  the  breadths;  the  product  will  give 
the  mean  horizontal  area  of  the  epace;  then  measure  the  mean  hei^t  and  multiple  by 
it  the  mean  horizontal  area:  divide  the  product  bv  100  (or  by  2.83  if  the  measurements 
are  taken  in  meters)  and  the  quotient  snail  be  deemed  to  be  the  tonnage  of  the  space. 
Sbc.  6.  In  measuring  the  length,  breadth,  and  height  of  the  eeneral  volume  of  the 
ship  or  that  of  the  other  spaces,  reduce  to  the  mean  tmckness  the  parts  of  the  ceiling 
which  exceed  the  mean  thickness.  When  the  ceiling  is  absent,  or  when  it  is  not  per- 
manently fixed,  the  length  and  breadth  shall  be  reckoned  from  the  main  frames  of  the 
ehip,  not  from  the  web  or  belt  frames.  The  same  principle  is  to  hold  in  the  case  of 
deck  erections,  that  is,  the  breadth  is  to  be  reckoned  from  tne  main  framing  or  stiffeners 
of  the  same,  when  ceiling  is  not  fitted.  When  the  main  framing  of  the  ship  is  curved 
or  carried  upward  and  inboard  so  as  to  permit  the  building  of  topside  tanks  or  compart- 
ments outboard  of  the  main  framing,  the  breadth  of  the  ship  shall  be  reckoned  from  the 
outboard  framing  of  such  outboard  tanks,  thus  including  these  tanks  in  the  measure- 
ment. 

RuLB  II. — For  measuring  the  grass  tonnage  of  laden  skips. 

Sec.  7.  When  ships  have  cargo  on  board,  or  when  for  anv  other  reason  their  tonnage 
can  not  be  ascertained  b '^  means  of  Rule  I,  proceed  in  the  following  manner: 

Measure  the  length  on  the  uppermost  full-length  deck  from  the  outside  of  the  outer 
plank  at  the  stem  to  the  aft  nae  of  the  stempoet,  deducting  therefrom  the  distance 
oetween  the  aft  side  of  the  sternpost  and  the  rabbet  of  the  stempost  at  the  point  where 
the  counterplank  crosses  it.  Measure  also  the  greatest  breadth  of  the  ship  to  the 
outside  of  the  outer  planking  or  wales  at  the  middle  perpendicular.  Then,  having 
first  marked  on  the  outside  of  the  ship  on  both  sides  thereof  the  height  of  the  upper- 
most full-length  deck  at  the  ship's  side?,  girt  the  ship  at  the  middle  perpendicular  m  a 
direction  perpendicular  to  the  xeel  from  the  height  so  marked  on  the  outside  of  the 
ship,  on  tne  one  side,  to  the  height  so  marked  on  the  other  side,  by  passing  a  chain 
under  the  keel;  to  half  the  girth  thus  taken  add  half  the  main  breaath;  square  the 
sum,  multiply  the  result  by  the  length  of  the  ship  taken  as  aforesaid,  then  multiply 
this  product  oy  the  factor  0.17  in  the  case  of  ships  built  of  wood,  and  by  the  factor 
0.18  m  the  case  of  ships  built  of  iron  or  steel.  The  product  will  give  approximately 
the  cubical  contents  of  the  ship,  and  the  tonnage  can  be  ascertained  by  dividing  by 
100  or  bv  2.83,  according  as  the  measurements  are  taken  in  English  feet  or  in  meters. 

Sec.  8.  If  there  be  a  break,  a  poop^  or  other  permanently  covered  and  cloeed-in 
spaces  (as  defined  above  in  Article  III)  on  or  above  the  uppermost  full-length  deck, 
tne  tonnage  of  such  spaces  shall  be  ascertained  by  multiplying  together  the  mean 
inside  length,  breadth,  and  depth  of  such  spaces  and  dividing  the  product  by  100,  or 
2.83,  according  as  the  measurements  are  taken  in  English  feet  or  meters,  and  the 
quotient  so  obtained  shall  be  deemed  to  be  the  tonnage  of  the  spaces,  and  shall  be 
added  to  the  other  tonnage  in  order  to  determine  the  gross  tonni^  or  total  capacity 
of  the  ship. 

Rule  III. — jPor  measuretnent  of  open  vessels. 

Sec.  9.  In  ascertaining  the  tonnage  of  open  ships,  the  upper  edge  of  the  upper 
strake  of  the  shell  plating  is  to  form  the  boundary  line  of  measurement,  and  the  depths 
shidl  be  taken  from  an  athwartship  line,  extended  from  upper  edge  to  upper  edge  of 
the  said  strake  at  each  division  of  the  length. 

Deductions  from  the  Gross  Tonnage  to  Ascertain  the  Net  Tonnage. 

(a)  deductions  for  vessels  not  propelled  by  engines. 

Art.  X.  The  following  spaces  (enumerated  below  in  sees.  1  to  10  of  this  article) 
shall  be  deducted  from  the  gross  tonnage  in  order  to  ascertain  the  net  tonnage  of  vessels 
not  propelled  by  enoines,  and  no  other  spaces  shall  be  deducted.  Unless  otherwise 
expressly  stipulated,  these  spaces  shall  be  deducted  whether  located  above  or  below 
the  tipper  deck. 

The  volume  or  cubical  contents  of  deducted  spaces  shall  be  ascertained  in  the 
manner  specified  in  Article  VIII  or  Article  IX  of  these  rules.  The  remainder,  re- 
sulting from  deducting  from  the  total  space  included  in  gross  tonnage  the  sum  of  the 
cubicfi  contents  of  the  spaces  whose  deduction  from  gross  tonnage  is  permitted  bv 
these  rules,  shall  be  the  net  or  register  tonnage  of  vessels  not  propelled  by  engines  ana 
unrigged  craft  upon  which  tolls  and  other  cnarges  based  upon  tonnage  shaU  be  paid 
hy  vessels  of  commerce.  Army  and  Navy  transports,  colliers,  supply  ships,  and  noe- 
pital  ships  (as  defined  in  Art.  I)  for  passage  through  tne  Panama  Canal.  One  hundred 
cubic  feet,  or  2.83  cubic  meters,  shall  constitute  one  gross  or  net  ton. 
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SpaG€8  for  the  use,  or  poesible  use,  of  paaeengera  (ae  defined  in  Art.  Vl)  shall  not  be 
deducted  from  the  groes  tonnage,  except  in  so  for  as  their  deduction  may  be  specifically 
provided  for  in  the  following  sections  (1  to  10)  of  this  article  of  these  rules. 

Definition  of  stores  and  cargo  carried  on  Army  and  Navy  transports^  colliers^  supply 

ships,  and  hospital  ships. 

Spaces  available  for  the  stowage  of  stores  (other  than  boatswain's  stoies)  or  cargo 
aball  not  be  deducted  from  gross  tonnage,  in  case  of  Army  and  Navy  transports, 
colliers,  supply  ships,  and  hospital  ships,  as  defined  in  Article  I,  the  term  *' stores 
(other  than  ooatswain's  stores)  or  cargo^*  shall  include,  in  addition  to  goods  or  cargo 
ordiuaiil>  carried  as  freight  on  vessels  of  commerce,  the  following  articles* 

On  transports,  food,  stores,  luggage,  accou torments,  and  equipment  for  paasengos. 

On  colliers,  coal,  coaling  gear,  and  fuel  oil  not  for  the  use  of  the  colliers. 

On  supply  diips,  stores,  supplies  of  all  kinds,  distilliiu;  machinery  and  distilled 
water  (other  than  feed  water  stored  in  double-bottom  compartments),  machines,  tools 
and  material  for  repair  work,  mines  and  mining  material,  torpedoes,  arms,  and  ammu- 
nition. 

On  hospital  ships,  food  stores  for  passengers,  medical  stores,  and  hospital  equipment. 

Guns  mounted  on  transports  ana  supply  ships,  for  defense  of  the  ships,  and  ammu- 
nition required  for  use  in  such  guns  shall  not  be  classed  as  cargo. 

Deductions  from  gross  tonnage  aUowed  vessels  not  propelled  hy  engines, 

SscnoN  1 .  The  tonnage  of  the  spaces  or  compartments  occupied  by,  or  appropriated 
to  the  use  of,  the  officers  and  crew  of  the  vessel  shall  be  deducted.  The  term  ^ 'officers 
and  crew"  shall  include  the  personnel  inscribed  on  the  ship's  rolls,  i.  e.,  the  ship's 
officers,  engineers,  doctors,  apothecary,  sick  attendants,  sailors,  apprentices,  firemen, 
mechanics,  and  wireless  operators;  but  shall  not  include  clerks,  pursers,  stewards, 
and  other  members  of  the  personnel  provided  by  the  ship  for  the  care  of  the  passengers. 
The  spaces  or  compartments  occupied  by  the  officers  and  crew  shall  include  Qieir 
berthing  accommodations,  spaces*  provided  for  medical  attention,  mess  rooms,  ward 
and  dressing  rooms,  bath  ana  wash  rooms,  water-closets,  latrines,  lavatories,  or  privies 
for  their  exclusive  use,  and  passageways  exclusively  serving  these  spaces. 

Sbc.  2.  On  hospital  ships  the  spaces  or  compartments  occupied  by  doctors,  apothe- 
carv,  and  sick  attendants  dulv  inscribed  on  the  ship's  rolls,  shall  form  part  of  the 
deauction  under  section  1  of  tnis  article.  Spaces  provided  for  the  medical  attention 
of  tiie  officers  and  crew  of  a  hospital  ship  shall  likewise  be  deducted;  but  spaces  fitted 
for  the  tiansportation,  or  for  the  medical  attention,  of  other  persons  than  those  duly 
listed  in  the  ship's  rolls  shall  not  be  deducted. 

Sbc.  3.  l!h»  space  occupied  by  the  master's  cabin  shall  be  deducted. 

Sec.  4.  Cook  houses,  galleys,  bakeries,  laundries,  and  rooms  for  ice  machines,  when 
used  exclusively  to  serve  the  officers  and  crew,  and  the  condenser  space,  and  distilling 
rooms,  when  used  exclusively  for  condensing  and  distilling  the  water  for  the  officers 
and  crew,  shall  be  deducted. 

Sbc.  5.  Spaces  used  for  the  anchor  gear,  steering  gear,  and  capstan;  the  wheel  house, 
the  djrnamo  rooms;  the  chart  room  used  exclusively  for  keeping  charts,  signals,  and 
other  instruments  of  navigation;  lookout  houses;  spaces  for  Keeping  electric  search- 
lights and  wireless  telegraph  appliances;  and  other  spaces  actually  used  in  the  navi- 
gation of  the  ship,  shall  be  deaucted.  Such  spaces  upon  vessels  of  commerce  as  may 
be  devoted  to  tne  mounting  of  guns  and  to  the  stowage  of  ammunition  for  the  guns 
thus  mounted  shall  be  deducteid.  The  deduction  of  all  spaces,  other  Uian  &ose 
devoted  to  the  mounting  of  guns,  enumerated  in  this  section  must  be  reasonable  in 
extent  and  be  subject  to  the  limitations  stipulated  below  in  Article  XI. 

Sbc  6.  In  case  of  a  ship  propelled  wholly  by  sails,  anv  space,  not  exceeding  2\  per 
cent  of  the  gross  tonna^^.  used  exclu8ivel>  for  storage  of  sails  shall  be  deducted. 

Sbc.  7.  Spaces  used^  exclusively  for  boatswain's  stores  shall  be  deducted.  The 
deduction  is  not,  however,  to  exceed  1  per  cent  of  the  gross  tonnage  in  ships  of  1,000 
tons  gross  and  upwards,  nor  more  than  75  tons  in  any  ship  however  laige.  In  vessels 
from  500  to  1.000  tons  gross  the  limit  is  fixed  at  10  tons  and  in  vessels  m>m  150  to  500 
tons  at  not  more  than  2  per  cent  of  the  gross  tonnage.  In  vessels  under  150  tons  at  not 
more  than  3  tons. 

Sbc.  8.  The  space  occupied  by  donkey  engine  and  boiler  shall  be  deducted  if  the 
donkey  engine  and  boiler  are  connected  with  the  main  pumps  of  the  ship,  or  if  they 
are  located  in  a  permanently  covered  or  closed-in  structure  on  or  above  the  upper 
deck. 

Sbc.  9.  PsasBgee  and  passageways  shall  be  deducted  if  they  serve  deducted  qwcee 
esdusiyely  for  the  officers  and  crew. 
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Sbc.  10.  Water-ballafit  spaces,  other  than  spaces  in  the  vessel's  doable  bottom, 
shall  be  deducted  if  they  are  adapted  only  for  water  ballast,  have  only  ordinary  man- 
holes for  access  and  are  not  available  for  the  carriage  of  cargo,  stores,  or  fuel.  If  used 
to  carry  oil  or  other  fuel,  these  spaces  shall  be  regarded  as  part  oi  the  vessel's  fuel 
epace  and  shall  not  be  subject  to  separate  deduction. 

The  marking  and  use  of  exempted  spaces  shaU  he  according  to  national  laws. 

Art.  XI.  Each  oi  the  spaces  enumerated  in  Article  X,  sections  1  to  10,  unless 
otherwise  specifically;  stated,  shall  be  subject  to  such  conditions  and  requirements 
as  to  marking  or  designation  and  use  or  purpose  as  are  contained  in  the  navigation 
or  registr-  laws  of  the  several  countries,  but  no  space,  other  than  fuel  spaces  deducted 
under  Aiiticle  XIII  of  these  rules,  shall  be  deducted  unless  the  use  to  whidi  it  is  to  be 
exclusively  devoted  has  been  appropriately  desifi^nated  by  official  marldns.  In  no 
case,  however,  shall  an  arbitrary  maximum  limit  oe  fixed  to  the  aggregate  deduction 
made  under  Article  X. 

(b)  deductions  for  vessels  propelled  bt  engines. 

Art.  XII.  The  net  or  register  tonnage  upon  which  tolls  and  other  charges  based  uj>on 
tonnage  shall  be  paid  by  vesseh  of  commerce,  Army  and  Navy  transports,  coUiers, 
supply  ships,  and  hospital  ships,  as  defined  in  Article  I,  propdted  by  engines ^  for  pas- 
sage through  the  Panama  Canal,  shall  be  the  tonnage  remaining  after  the  following 
deductions  have  been  made  from  the  gross  tonnage.  One  hundred  cubic  feet,  or  2^ 
cubic  meters,  shall  constitute  1  gross  or  net  ton.  V  essels  propelled  partly  by  sails  and 
partly  by  engines  shall  be  classed  as  "vessels  propelled  by  engines:" 

Deductions  from  gross  tonnage  allowed  vessels  propelled  by  engines. 

Section  1.  The  spaces  specified  above  in  Article  X  shall  be  deducted  from  the 
space  included  in  gross  tonnage  to  ascertain  net  tonnage  in  the  case  of  vessels  propelled 
by  engines  as  in  the  case  of  vessels  not  propelled  bv  engines. 

Sec.  2.  The  space  occupied  by  the  engines,  boilers,  coal  bunkers,  fuel-oil  tanks, 
double-bottom  fuel  and  feed-water  compartments,  shaft  trunks  of  vessels  with  screw 
propellers,  spaces,  within  a  closed-in  siae-to-side  erection,  that  are  framed  in  around 
the  funnels  or  that  are  required  for  the  introduction  of  light  and  air  to  the  en^e  room 
to  the  extent  that  the  framed-in  spaces  around  the  funnels  and  the  light  and  air  casings 
are  located  below  the  deck  or  covering  of  the  first  or  lowest  tier  of  such  erections,  if 
any,  on  the  upper  deck,  as  defined  in  Article  IV,  section  3,  and  are  contained  in  closed- 
in  side-to-side  erections,  spaces  necessary  for  the  proper  working  of  the  engines,  and 
spaces  occupied  by  the  donkey  engine  and  boiler  when  situated  within  theboundary 
(k  the  engine  nx>m  or  within  the  lignt  and  air  casings  above  the  engine  room  and  when 
used  in  connection  with  the  main  machinery  for  propelling  the  vessel.  When  the 
shafts  of  screw  propelleis  pass  through  open  spaces  not  inclosed  within  tunnels,  the 
spaces  allowed  in  lieti  of  the  tunnels  must  be  of  reasonable  dimensions  suitable  for 
tne  vessel  in  question.  When  any  portion  of  the  engine  or  boiler  rooms  is  occupied 
by  a  tank  for  fresh  water,  the  space  thus  taken  up  shall  not  be  deducted. 

Donkey-engine  and  boiler  spaces,  when  deducted  according  to  Article  XIV  below, 
shall  not  be  made  a  separate  aeduction. 

The  portion  of  the  framed-in  spaces  around  the  funnels  and  of  the  light  and  air 
casing  that  extend  above  the  deck  or  covering  of  the  first  or  lowest  tier  of  side-to-side 
erections,  if  any,  on  the  upper  deck,  as  defineof  in  Article  IV,  section  3,  and  surround- 
ing the  said  space  or  spaces  are  exempted  from  measurement  and  form  no  part  of  the 
space  deducted  under  this  section. 

Sec  3.  The  deductions  made  for  propelling  power,  including  all  those  provided  for 
in  section  2  of  this  article,  shall  in  no  case  exceed  50  per  cent  of  the  gross  tonnage, 
except  in  cabe  of  tugs  emploved  exclusively  as  tugs.  In  other  respects  the  spaces 
enumerated  in  section  2  shall,  except  as  otherwise  specifically  stated,  be  subject  to 
the  requirements  as  to  designation  or  marking  and  use  or  purpose  contained  in  the 
navigation  or  T^initry  laws  of  the  several  countries. 

Sec.  4.  The  deductions  made  for  propelling  power  provided  for  in  section  2  of  this 
article  shall  be  made  according  to  the  provisions  of  Article  XIII  or  of  Article  XIV,  as 
the  owner  of  the  vessel  may  elect. 

8bc.  5.  Double-bottom  compartments  that  are  set  aside  to  be  used  exclusively  for 
the  stowage  of  feed  water  for  tne  ship's  boilers  shall  be  deducted. 
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PropeUing  power  deduction  for  vesseU  with  bunkers  having  movable  partitions,  or  having 
fuel-oil  compartments  that  may  be  used  to  stow,  cargo  or  stores. 

Art.  XIII.  In  ships  that  do  not  have  fixed  bunkers,  but  transverse  bunkers  with 
movable  partitions,  with  or  without  lateral  bunkers,  and  in  ships  with  fuel  tanks  or 
double-bottom  fuel  compartmentfl  which  may  be  used  to  stow  c&rgo  or  stores,  measure 
the  space  occupied  by  the  enp;ine  rooms,  and  add  to  it  for  vessels  with  screw  propeUen 
75  per  cent  and  for  vessels  with  paddle  wheels  50  per  cent  of  such  space. 

iBy  the  space  occupied  by  the  engine  rooms  is  to  be  understood  that  occupied  by 
the  engine  room  itseli  and  the  boiler  room,  together  with  the  spaces  strictly  required 
for  the  working  of  the  engines  and  boilers,  with  the  addition  of  the  spaces  taken  up 
by  shaft  trunks  (in  vessels  with  screw  propellers),  the  spaces  which  inclose  the  funnels 
and  the  casings  necessary  for  the  admission  of  light  and  air  into  the  engine  room  to 
the  extent  that  such  spaces  arc  located  below  the  upper  deck  or  below  a  deck  with 
openings  (usually  desi^iated  as  tonnaga  openings)  which  may  be  so  closed  as  to  permit 
tne  carriage  of  cargo  or  stores  under  the  deck  or  a  portion  thereof,  and  donkey-enmne 
and  boiler  spaces  when  the  donkey  engine  and  boiler  are  situated  within  the  .boundary 
of  the  main  engine  room  or  of  the  li^ht  and  air  casing  above  it  and  when  they  are  used 
in  connection  with  the  main  machinery  for  propemng  the  vessel.  When  the  shafts 
of  screw  propellers  pass  through  open  spaces  not  inclosed  within  tunnels,  the  spaces 
allowed  in  lieu  of  tunnels  must  be  of  reasonable  dimensions  suitable  for  tne  vessel  in 
question.  When  a  portion  of  the  space  within  the  boundary  of  the  engine  or  boiler 
rooms  is  occupied  by  a  tank  or  tanks  for  fuel  oil  or  fresh  water,  the  space  considered  to 
be  within  the  engine  room  shall  be  reduced  by  the  space  taken  up  by  the  tank  or  tanks 
for  fuel  oil  or  fresh  water. 

The  cubical  contents  of  the  above-named  spaces  occupied  by  the  engine  room  shall 
be  ascertained  in  the  following  manner:  Measure  the  mean  depth  of  the  space  occu- 
pied by  the  engines  and  boilers  from  its  crown  to  the  ceiling  at  the  limber  strake; 
measure  also  three,  or.  if  necessary,  more  than  three,  breadtns  of  the  space  at  the 
middle  of  its  depth,  taking  one  of  such  measurements  at  each  end  and  another  at  the 
middle  of  the  length;  take  the  mean  of  such  breadths*  measure  also  the  mean  length 
of  the  space  between  the  foremost  and  aftermost  bulkheads  or  limits  of  its  length, 
excluding  such  parts^  if  any,  as  are  not  actually  occupied  by  or  required  for  the  proper 
working  of  the  engines  and  boilers.  Multiply  together  these  three  dimensions  of 
length,  breadth,  and  depth,  and  the  product  will  be  the  cubical  contents  of  the  spaca 
below  the  crown.  Then,  by  multiplying  together  the  len^,  breadth,  and  depth, 
find  the  cubical  contents  of  the  space  or  spaces,  if  any,  which  are  framed  in  for  tlie 
machinery,  for  inclosing  the  funnels,  or  for  the  admission  of  light  and  air,  and  which 
arc  located  between  the  crown  of  the  engine  room  and  tha  uppermost  deck  or  covering 
of  the  first  or  lowest  tier  of  side-to-side  erections,  if  any,  on  the  upper  deck,  as  defined 
in  Art.  IV,  section  3.  Add  such  contents,  as  well  as  those  of  the  space  occupied  by 
the  shaft  trunk  and  by  any  donkev  engine  and  boiler  located  within  the  boundary  of 
the  engine  room  or  of  the  lijght  and  air  casing  above  the  en^e  room  and  used  in  con- 
nection wifJi  the  main  eneines  for  propelling  the  ship,  to  the  cubical  contents  of  the 
space  below  the  crown  of  tne  engine  room;  divide  the  sum  by  100  or  bv  2.83,  according 
as  the  measurements  are  taken  in  feet  or  meters,  and  the  result  shall  be  deemed  to  be 
the  tonnage  of  the  engine  and  boiler  room  and  shall  be  the  tonnage  taken  as  the  basis 
for  calculating  the  deduction  for  propelling  power. 

If  in  any  ship  in  which  the  space  for  propelling  power  is  to  be  measured  the  enpnes 
and  boilers  are  in  separate  compartments,  the  contents  of  eacli  compartment  shall  be 
measured  separately  in  like  maimer,  accordin;;  to  the  above  method;  and  the  sum 
of  the  tonnage  of  the  spaces  included  in  the  several  compartments  ehall  be  deemed 
to  be  the  tonnage  of  the  engine  and  boiler  rooms,  and  shall  be  the  tonnage  taken  as 
the  basis  for  calculating  the  deduction  for  propelling  power. 

PropeUing  power  deduction  for  vessels  with  fixed  bunkers^  or  having  fuel<nl  eompartmenis 

that  can  not  be  used  to  store  cargo  or  stores. 

Akt,  XIV.  When  vessels  are  fitted  with  fixed  coal  bunkers  or  with  fuel-oil  tanks 
or  double-bottom  fuel  compartments  which  can  not  be  used  to  stow  car«>  or  stores, 
and  when  such  bunkers,  tanks,  and  fuel  compartments  have  been  certified  by  official 
marking  to  be  spaces  for  the  vessel's  fuel,  tne  deduction  for  propelling  power  may 
either  be  in  accordance  with  the  provisions  of  Article  XIII  above,  or  by  deducting 
the  actual  tonnage  of  ^e  spaces  enumerated  in  Art.  XII,  Sec.  2  as  measured  in  ac- 
cordance with  the  foUowing  provisions,  as  the  owner  of  ihe  vessel  may  elect:  Measure 
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the  mean  lenfrth  of  the  engine  and  boiler  room,  includini?  the  coal  bunkera.  Ascertain 
the  area  of  three  transverse  sections  of  the  ship  (as  set  for^  in  the  rules  ^ven  in  Arti- 
cles YIII  or  IX  for  the  calculation  of  the  gross  tonnage)  to  the  deck  which  covers 
the  engine.  One  of  these  three  sections  must  pass  througn  the  middle  of  the  afore- 
said length,  and  the  two  others  through  the  two  extremities.  Add  to  the  sum  of 
the  two  extreme  sections  four  times  the  middle  one,  and  multiply  the  sum  thus 
obtained  by  the  third  of  the  distance  between  tiie  sections.  This  product  divided 
by  100  if  the  measurements  are  taken  in  English  feet,  or  by  2.83  if  they  are  taken  in 
meters,  gives  the  tonnage  of  the  space  measured.  If  the  engines,  boilers,  and  bunkers 
are  in  separate  compartments,  measure  each  compartment,  as  above  set  forth,  and  add 
together  the  results  of  the  several  measurements.  The  bunkers  measured  for  fuel 
deduction  shall  include  only  those  bunkers  that  are  absolutely  permanent,  from 
which  the  coal  can  be  trimmed  directly  into  the  engine  room  or  stokehole,  and  into 
which  access  can  be  obtained  only  through  the  ordinarv  coal  chutes  on  deck  and 
from  doors  opening  into  the  engine'room  or  stokehole.  Tnwartship  bunkers  that  can 
be  in  any  way  extended  are  not  to  be  included  in  the  measurements  for  deductions. 
When  any  portion  of  the  engine  or  boiler  rooms  is  occupied  by  a  tank  io/r  fresh  water, 
the  space  considered  to  be  within  the  engine  and  boiler  rooms  shall  be  reduced  by 
the  space  taken  up  by  the  tank  for  fresh  water. 

The  contents  of  the  shaft  trunk  shall  be  measured  bv  ascertaining,  and  multiplying 
together,  the  mean  length,  breadth,  and  height.  The  product  divided  by  100,  or 
2.83,  according  as  the  measurements  are  taken  in  English  feet  or  in  meters,  gives  the 
tonimge  of  such  space.  When  the  shafts  of  screw  propellers  pass  through  open  spaces 
not  inclosed  withm  tunnels,  the  spaces  allowed  in  lieu  of  tunnels  must  be  of  reason- 
able dimensions  suitable  for  the  vessel  in  question. 

The  tonnage  of  the  following  spaces  below  the  deck  or  covering  of  the  first  or  lowest 
tier  of  side-to-eide  erections,  if  any,  on  the  upper  deck,  as  defined  by  Art.  IV,  section 
3,  is  ascertained  by  the  same  method,  viz:  (n)  The  spaces  framed  in  around  the. fun- 
nels, (b)  The  spaces  required  for  the  admission  of  light  and  air  into  the  en^ne 
room,  (e)  The  spaces,  it  any,  necessary  for  the  proper  working  of  the  engines. 
((/)  Spaces  occupied  by  the  donkey  en^e  and  boiler  when  used  in  connectioli  witii 
the  main  engines  for  propelling  the  ship  and  when  situated  within  the  boundary  of 
the  engine  room  or  of  the  casing  above  the  engine  room,  (e)  Fuel-oil  tanks  and 
double-bottom  compartments  fitted  for  the  stowage  of  fuel  oil. 

No  space  may  be  deducted  unices  included  in  gross  tonnage. 

Abt.  XY.  Under  no  circumstances  shaU  any  space  which  has  not  been  included  in 
the  gross  tonnage  be  deducted  from  gross  tonnage. 

Deducted  spaces,  if  used,  must  be  added  to  net  tonnage. 

The  use  of  the  whole  or  any  portion  of  a  deducted  space,  other  than  fuel  spaces 
deducted  under  Article  XIII,  to  stow  cargo  of  any  kind  or  stores  other  than  ooat- 
swain's  stores,  or  to  provide  passenger  accommodations,  shall  be  evidence  that  the 
entire  space  thus  wholly  or  partially  occupied  is  a  part  of  the.  actual  earning  capaci^ 
of  the  snip  and  the  entire  space  shall  be  added  to,  and  become  a  permanent  part  of, 
the  net  tonnage  upon  whicn  Panama  Canal  tolls  shall  be  collected. 

Officials  that  may  measure  vessels  and  issue  certificates. 

Art.  XVI.  Only  such  officials  as  are  authorized  in  the  several  foreign  countries  and 
in  the  United  States  to  measure  vessels  and  to  issue  tonnage  certificates  for  purposes 
of  national  registnr,  and  such  other  officials  as  are  authorized  by  the  President  of  the 
United  States,  or  by  those  acting  for  him,  to  measure  vessels  and  to  issue  Panama  Canal 
tonna^  certincates,  shall  have  authority  to  measure  vessels  for  Panama  navigation 
or  to  issue  Panama  tannage  certificates. 

Tonnage  certificates  issued  under  these  rules  may  be  corrected  by  officials  at  the  Panama 

Canal. 

Art.  XVII.  Tonnage  certificates  presented  at  the  Panama  Canal  shall  be  subject 
to  correction  b]r  the  official  or  officials  authorized  by  the  President  of  the  United  States, 
or  by  those  acting  for  him,  to  administer  these  measurement  rules,  in  so  fftr  as  may  be 
necessary  to  make  the  certificates  conform  to  these  rules. 
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Panama  Canxd  tonnage  cert^ficaU$, 

Abt.  XYIII.  The  Panama  Canal  tonnage  certificates  inued  by  the  measurement 
authorities  of  the  United  States  and  the  several  foreign  countries  shall  corresFK>nd  in 
substance  and  form  to  the  sample  certificate  appended  to  these  rules.  Blank  certificates 
in  English  will  be  furnished  by  the  Secretary  ofWar  or  the  Governor  of  the  Panama  Canal 
upon  request  of  the  measurement  authorities  of  foreign  countries.  The  measurement 
autiiorities  of  any  foreign  country  may  also  provide  themselves  with  Panama  Canal 
measurement  certificates  printed  in  English  or  in  the  language  of  the  foreign  countrv, 
provided  such  certificates  strictly  coiieqMnd  in  substance  and  form  to  the  sample 
certificate  appended  to  these  rules. 

Bulbs  Afpltino  to  Vbssbls  of  Wab,  Othbb  than  Abmt  and  Navt  Transfobtb, 

CoLUBBS,  Supply  Ships,  and  HosprrAL  Ships. 

T6U»  upon  warMpB  ehaU  he  levied  upon  actual  dieplaeeTnevU  upon  arrival  at  canal. 

Abt.  XIX.  The  toll  on  warships,  other  than  Army  and  Navy  transports,  colliers, 
supply  ships,  and  hospital  ships,  shall  be  based  upon  their  tonnage  of  actual  displace- 
ment at  the  time  of  their  application  for  passage  through  the  canal.  The  displacement 
tonnage  of  such  warships  uiall  be  their  oisplacement  oefore  the  vessels  have  taken  on 
such  coal,  fuel  oil,  stores,  or  supplies  as  may  be  purchased  and  taken  on  board  after 
arrival  at  the  canal  for  transit  through  the  same. 

"  WarMps"  d^ned. 

Abt.  XX.  '  'Warships''  in  the  meaning  of  Articles  XIX  to  XXIV  shall  be  consid- 
ered to  be  all  vessels  of  war.  other  than  Army  and  Navy^  transports,  colliers,  hospital 
ships,  and  supply  ships,  as  defined  in  Article  I.  Warships  are  vessels  of  Government 
ownership  that  are  being  employed  by  their  owners  for  military  or  naval  purposes. 

Fordetermnationo/drqfi,  viarMpe  to  an^or  at  elation  detignated  by  Governor  of  Panama 

Canal. 

Abt.  XXI.  Every  warship,  other  than  Army  and  Navv  transports,  colliers,  supply 
ships,  and  hospital  ships  (as  defined  in  Art.  I)  upon  applying  for  passage  throuj^  the 
Panama  Canal  shall,  in  order  to  focilitate  tne  ascertainment  of  its  mean  draft,  be 
anchored  or  placed  at  such  station  or  location  as  shall  be  designated  by  the  Governor 
of  the  PUiama  Canal  or  by  the  officials  authorized  to  act  for  him. 

Commander  o/eaA  warehip  to  eMbit  veeeeVe  displaeement  ecale  and  curvee. 

Abt.  XXII.  The  commander  of  every  warship,  other  than  Army  and  Navy  trans- 
ports, colliers,  supply  ships,  and  hospital  ships  (bb  defined  in  Art.  I),  applying  for 
passage  through  the  Panama  Canal  smdl  exhibit  for  examination  by  tne  Governor  of 
the  Panama  (Smal  or  by  the  officials  authorized  to  act  for  the  Governor  of  the  Panama 
Canal  an  official  document  containing  the  vessel's  curve  of  displacement,  its  curves 
for  addition  to  displacement  for  change  of  trim,  and  a  scale  so  arranged  that  the  dis- 
placement at  any  given  mean  draft  is  shown.  Such  document  or  documents  shall  be 
issued  and  be  ceitified  as  correct  by  competent  authorities  of  the  Government  to 
which  the  vessel  belongs. 

Actual ditplaeement  to  he  determined,  and  to  he  expreeeed  in  tone  of  !,t40  pounde. 

Abt.  XXIII.  The  actual  displacement  of  warships  shall  be  determined  from  their 
official  displacement  scale  and  curves,  and  shall  be  expressed  in  tons  of  2,240  pounds. 
Should  the  displacement  scale  and  curves  of  a  warship  show  or  state  the  vessel's  dis- 
placement tonnage  in  metric  tons  of  2,204.62  pounds,  the  tonnage  so  expressed  sludl 
be  multiplied  by  0.9842  for  the  purpose  of  converting  the  tonnage  into  tons  of  2,240 
pounds. 

Rule  for  determining  dieplaeement  of  a  warehip  not  tuppUed  voilh  dieplaeement  eoale  and 

curvee. 

Abt.  XXIV.  Should  any  warship,  other  than  Army  and  Navy  transports,  collierB, 
supply  ships,  and  hospital  ships  (as  aefined  in  Article  I)  apply  for  passage  through  the 
Fanama  Canal  and,  for  reasons  satisCactory  to  the  Governor  of  the  Fanuna  Canal,  not 
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have  on  board  the  dtdy  certified  document  or  documents  specified  in  Article  XXIL 
the  Governor  of  the  Panama  Oanal,  or  the  officials  authorized  to  act  for  him,  shall 
then  determine  the  displacement  ol  the  vessel,  uune  such  reliable  data  as  may  be 
available,  or  by  taking  such  dimensions  of  the  vessel  and  using  such  approximate 
methods  as  may  be  considered  necessary  and  practicable.  The  displacement  tonnage 
so  determined  shall  be  considered  to  be  the  displacement  of  the  vessel. 


Panama  Canal  Tonnaob  Cbbtipicats  tob  thb  Ship 


Nanitt  of  dilp. 

OffldBl 
number 
or  signal. 

Portofrogfe- 
try. 

Tonnace  on  oertiflcate 
of  national  registry. 

Reglstflr 
length. 

Register 
breadth. 

Register 
depth. 

Gross. 

Net 

DetaHi  qf  Panama  Canal  ffran  tonnoffe. 


The  spaces  measand  for  gnM  tonnags  In  tfaitrii^Miiiprinlhafonowtngaiid 
no  others,  vis: 

1.  Space  or  spaces  under  the  tonnags  deck,  vis: 

Space  between  tonnage  deck  and  doable  bottom , 

iHmbld-bottom  compartmoBts  available  lor  toel,  oaifD,  fsed^water,  or 

stores ..•• • 

Total  space  under  tonnage  deck 

2.  Space  or  spaces  between  the  tannage  deck  and  nppannostlbfl  length  de6k. 


S 


J'oos 

of  100 
cable 


3.  Closed-in  spaces  under  or  in  permanent  constructions  on  or  above  the  upper- 
most ftul  length  deck,  vh: 


(a)  Forecastle. 

rb)  Bridge  space..., 

[01  Poop 

la)  Break  or  breaks. 

(ei  Turret  space 

If)  Trunk  space.... 
Cg)  Round  bouses.. 


tt 


u 


. .  .tons, . .  .tons, . .  .tons, tons, tons,  — tons\ 

. .  .tons, . .  .tons, . .  .tons, tons, tons, tons/ 

. .  .tons, . .  .tons, . .  .tons tons, tons, tonsi 

. .  .tons, . .  .tons, . .  .tons tons, tons, tons; 

(1)  Companion  boose  or  compaoJonway  (dlmenskms  and  tonnage  of  pert 
used  as  smoking  room  or  for  other  special  purposes) 


Ok)  Side  houses 

t$  u 


a)  Passageways  serving  measored  spaces 
:)  Cookhouses,  galleys,  bakeries,  and  condenser  spaces 

(1)  Lavatories,  water-closets,  ]atrme8,prfvies.  toilets,  wash  and  bath  rooms, 


(m)WheeIhoase8,  chart  house,  house  lor  donkey  engine  and  boiler,  spaces 
foranchor  gear,8teering  gearand  capstan, lookout  hon8es,and  other 
closed-in  spaces  used  in  working  the  sh^ 

(n)  Siilroom 

10)  Boatswain's  stores 

(p)  Hatchways tons,... tons,... tons,.... tons,.... toai,.... tons) 

"  tons,... tons,... tons tons,.... tons,.... tons^ 

Excess  above  one-half  per  cent  of  the  gross  tomiage  as  figured  above j 

Total  dosed-in  spaces  on  or  above  the  appermost  ftill  Migth  dedc 

Panama  Oual  gross  tonnage/* 


Tons 
of  100 
cubic 


Cubfo 
feet  or 
cubic 
meters. 


Tons 
of  100 

cubic 


*  Tttr  ^pacsi  not  inohided  fai  grots  and  net  kmnage,  see  page  4  of  this  certificsla. 
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DiduawnMfrmn  gr<m  tonnage.* 


Im  Crew  Moommodatiaiis,  yIi: 

(a)  Berthing  aooommodfttioiis  and  pasni;eways8eryiiiff  them 

(name   them):— Seamen    tons,   firemen 

tons,  quartermasters tons, 

tons, tons, tons. 

(b)  Mess  rooms,  ward  and  dressing  rooms,  bath  and  wash 

rooms,  medical  attention  rooms*  etc.,  if  separate  from 

berthing  accomodations 

2.  Offloera' accommodations  and  passageways  serving  them.    (State 
dimensions  and  tonnage.) 

(a)  Berthing     accommodations:     (Name     them):  Chief 

officer tons, 

2d  officer tons tons, 

chief  engineer tons,  2d  engineer tons, 

Sdengtoeer tons tons* 

boatswain tons,  carpenter tons, 

tons, tons. 

(b)  Mess  rooms: 

Officers tons, tons,\ 

Engineers tons,  petty  officers tons./ 

(e)  Bath  and  wash  rooms: 

Officers tons, tons,\ 

Engineers tons,  petty  officers tons./ 

(d)  Doctor's  cabin 

(e)  Master's  cabin 

8.  Cookhouses,  galleys,  bakeries,  and  condenser  spaces  for  exclusive 

use  of  officers,  engineers,  and  crew  (state  dimensions  and  ton- 
nage): 


Tons  of  103 
cubic  feet 


A. 
7. 


Lavatories,  water-doeets.  latrines,  privies,  and  toilets,  for  exclu- 
sive use  of  officers,  engineers,  ana  crew,  and  passageways  serv* 
log  them  (state  dhnensinns  and  tonnage)  vis: 

Crew tons, tons, 

"     tons. tons, 

"     tons....*. tons, 

Qosed-ln  spaces  used  in  working  the  ship,  and  passageways  serv- 
Ingtbem  (state  dimensions  and  tonnage)  vis: 

Cbarthouse tons.    Lookout hoose.. tons 

Blfl^house tooa.    Wheelhouse....  tons 

Space  lor  steering  gear tons,  space  for  cap- 
stan     tons,  donkey  engine  and  boiler 

room  as  under  Article  X,  Sec.  8t tons, 

tons, tons tons 

tonSi tons, tons 

Ballroom  as  limited  in  Artlde  X,  Sec.  6  (dimensions  and  tonnage) 

Boatswain's  store-rooms  (dimenstoos  and  tonnage) 

Water-ballast  spaces  other  than  double-bottom  oompctftments, 

under  conditions  provided  in  Artfele  X ,  Sec  10 

Double-bottom  feed-water  compartments  as  under  Article  XII, 

Sec.  5 

Total  deduction,  other  than  for  propellkig  power 


Cubic  feet 
or  cubic 
meters. 


Tons  of  109 
cubic  feet. 


Panama  Canal  net  tonnage  (without  deduction  for  propelling  power) . 


Fwtker  dtiuetUmi  far  pnpOUtig  ^tmv  Messt  ^  uuda  propeBed  bg 


Etther  (1)  appUcable  to  ships  with  fixed  banken  or  wUh  ftiel-oll 
tanks  or  donble-bottom  compartmeBts  whiofa  can  not 
be  used  to  stow  cargo  or  stores: 

(a)  En^ne  room  as  measured  (as/Tonnage  below  deck  ...\ 
defined  tai  Article  XIV) iToonagebetween  decks/ 

(b)  Fixed  coal  bunkers  or  fbel-oll  tanks  and  doable- 
bottom  compartments  fitted  for  stowage  of  Aiei  oil. . 

Total  deduction  for  propelling  power 

Panama  Canal  net  tonnage,  power  deductloo  bv  actual  meas- 
urement (Arts,  xn  andXrv)  (Limited except  for  tugs  to  50 
per  cent  of  gross  tonnage) 


Tons  of  100 
oublcllBet 


*  No  space,  other  than  fbel  spaces  deducted  under  Article  xm  of  the  Panama  Measurement  Rules,  shall 
be  deducted  unless  the  use  to  which  it  is  to  be  exclusively  devoted  has  been  appropriately  designated  by 
official  marking. 

t  References  to  artkdes  and  sections  are  to  the  "Rules  for  the  Measurement  of  Vessels  for  the  Panama 
Canal." 
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DttfiMfionf  >hnvi  grou  tcnnoffe.* 


Or 


:} 


(3)  Dwiabe  rale  as  defined  In  Artictoe  Xn  and  Xm: 

(a)  Engineroomasmeasiiied/Tonnaee  below  deck... 
(as  defined  In  Article  XIII)\Toiinage  between  decks 

(b)  In  a  vessel  with  screw  pn^wUers+TS  par  cent  of  en 
^neroom  as  measured 

(0)  u  a  vessel  with  paddle  wbeels-f  A)  per  ocnt  of  nglne 

room  as  measured 

Total  deduction  for  propelling  power.   (Limited 
tugs  to  fiO  per  cent  of  gross  tonnage) 


Tons  of  100 
cubic  fset. 


except  for 


Panama  Canal  net  tonnage,  power  deduetloQ  by  Danube  rule 
(Arts,  xn  and  xm) 


Oubte  fset 
or  cubic 
meters. 


Tons  of  100 
cubic  iset 


Spaeei  not  included  in  gross  tonnage, 
llnibrmatlon  most  be  given  concenilng  aD  spaces  exempted  fh>m  measurement.] 
1.  Exemptions  under  Article  IV,  Sec.  1  (a) — (Name  or  otherwise  identify). . 


2.  Exemptions  under  Article  IV,  Sec.  1  (b)— (Name  and  state  separately  the  dimen- 
sions and  tonnage  of  the  parts  exempted): 

Poop 

Forecastle 

Bridge 


3.  Exemptions  under  Article  IV,  Sec,  1  (c) — (Name  and  state  separately  the  dimen- 
sions and  tonnage  of  the  parts  exempted): 

Poop 

Forecastle 

Bridge 


4.  Exemptions  under  Article  IV,  Sec.  2. — (Name  the  deck  and  state  separately  the 
dimensions  and  tonnage  of  the  parts  exempted): 

6.  Exemptions  under  Article  IV,  Sec.  3.-H[Name  spaces  exempted): 

Spaces  framed  in  round  funnels 

Spaces  framed  in  round  light  and  air  casingB 

6.  Exemptions  under  Article  IV,  Sec.  4. — (Name  or  give  number  of  double-bottom 

compartments  exempted): 

7.  Exemptions  under  Article  IV,  Sec.  6.-H[Name  or   otherwise   identify  spaces 

exempted): 

8.  Exemptions  under  Article  IV,  Sec.  7.-~(Name  or  otherwise  identify  spaces 

exempted): 


9.  Particulars  as  to  hatchways  (Article  IV,  Sec.  5)  need  not  be  restated  if  fully  given 

on  second  page  of  this  certificate. 

10.  State  any  other  particulars  of  exempted  spaces: 

This  is  to  certify  that  the ship  above  named  has  been  measured  in 

(Nationality) 
accordance  with  the  Rules  for  the  Measurement  of  Vessels  for  the  Panama  Canal,  and 
that  the  particulars  of  tonnage  contained  in  this  Certificate  are  correct. 

Given  under  my  hand  at ,  this ,  191 

(Signature.) 

(Official  position.) 
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BzsounvB  Ordbb. 

By  direction  of  the  President,  it  is  ordered  that  the  total  compensation  of  Professor 
Emory  R.  Johnson,  who  was  appointed  a  Special  Commissioner  oy  Executive  Order, 
dated  September  1,  1911,  is  herebv  fixed  at  Twenty-five  Thousand,  Three  Hundred 
Dollars  ($25,300),  from  which  shall  be  deducted  any  payments  on  account  of  actual 
expenses  and  per  diem  heretofore  made  to  him  under  the  provisions  of  the  Executive 
Oraer  of  September  1, 1911,  such  compensation  covering  the  period  from  September  1, 
1911,  to  October  4,  1913,  inclusive. 

The  Isthmian  Canal  Commission  is  directed  to  provide  the  funds  needed  in  the 
execution  of  this  order. 

LiNDLBT  M.  GaBBISON, 

Secretary  of  War. 
Wab  Dxpabtmbnt, 

January  tO,  1914> 


ExBcunvB  Obdbb. 
To  Prevent  the  Corrupt  Ir^fluencing  of  Agents,  Bhnployeei  or  ServanU. 

By  virtue  of  the  authority  vested  in  me  I  hereby  establish  the  following  Executive 
order  for  the  Canal  Zone: 

Section  1.  It  shaU  be  unlawful  for  anj  person  to  give.  o£fer  or  promise  to  an  agent, 
employee  or  servant,  any  gift  or  gratuity  whatever  witnout  the  knowledge  and  con- 
sent of  the  principal,  employer  or  master  of  such  agent,  employee  or  servant  with 
intent  to  innuence  his  action  in  relation  to  the  business  of  his  principal,  employer, 
or  master;  or  for  any  agent,  employee  or  servant,  without  the  knowledge  and  consent 
of  his  principal,  employer  or  master,  to  request  or  accept  a  gift,  or  gratuity,  or  the 
promise  of  any  gift  or  gratuity  whatever  beneficial  to  himself,  under  an  agreement  or 
with  an  understanding  that  he  shaU  act  in  any  particular  manner  in  respect  to  the 
business  of  his  principal,  employer,  or  master;  or  for  any  a^^nt,  employee  or  servant 
authorized  to  procure  materials,  supplies  or  other  articles  either  by  purchase  or  con- 
tract for  his  pnndpal,  employer  or  master,  or  to  employ  servants  or  labor  for  his  prin- 
dpal,  employer  or  master,  to  request  or  accept  or  agree  to  accept,  for  himself  or  another, 
directlv  or  indirectly,  a  commission,  discount  or  bonus  from  me  person  who  makes  the 
sale  or  contract,  or  furnishes  such  materials,  supplies  or  articles  or  from  the  person  who 
renders  such  service  or  labor;  or  for  any  person  to  give  or  offer  to  such  agent,  employee, 
or  servant  such  commission,  discount  or  bonus. 

A  violation  of  any  of  the  provisions  of  this  order  shall  be  punished  by  a  fine  of  not 
less  than  ten  dollars  nor  more  than  five  hundred  dollars,  at  by  imprisonment  in  jail 
for  not  more  than  one  year,  or  both  such  fine  and  imprisonment  in  the  discretion  of 
the  Court. 

Section  2.  This  order  shall  take  effect  thirty  days  from  and  after  its  publication 
in  the  Canal  Record. 

WooDBOw  WnaoN 

Thx  Whitb  Housb, 

21  January,  1914- 

[No.  1S80.] 


ExBcimvB  Obdbb. 

To  Prevent  Ftre-Hunting  at  night,  and  Bunting  by  Meant  of  a  Spring  or  Trap,  and  to 

repeal  the  Executive  Order  of  September  8, 1909, 

By  virtue  of  the  authority  vested  in  me  I  hereby  establish  the  following  order  for 
the  Canal  Zone. 

Section  1.  Ever^r  pen»n  who  shall  hunt  at  night  between  the  hours  of  sunset  and 
sunrise,  with  the  aider  use  of  a  lantern,  torch,  bonfire,  or  other  artificial  Ught,  or  who 
shall  hunt  by  the  use  of  a  gun  or  other  nrearm  intended  to  be  dischaiged  by  an  animal 
or  bird^  by  means  of  a  spring  or  trap,  or  other  similar  mechanical  device,  shall  be  guilty 
of  a  misdemeanor. 

The  penalties  unpoeed  by  this  Order  shall  be  in  addition  to  the  punishments  author- 
~  by  the  law  asjdnst  caixying  arms  without  a  pennik 
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Sec.  2.  The  Executive  Order  of  September  8.  1909,  unending  Section  454  of  the 
Penal  Code  of  the  Canal  Zone  ia  hereby  repealed. 

Sec.  3.  Thia  order  shall  take  effect  thirty  days  irom  and  after  its  publication  in  the 
Canal  Record. 

WooDAOw  Wilson 
The  Whitb  Housb, 

Vt  January 1 1914, 

[No.  1884.1 


ExEcunvB  Ordsr. 
To  Estahluh  a  Permanent  OrgantxaUon  for  the  Panama  Canal. 

By  virtue  of  the  authority  vested  in  me,  I  hereby  enact  the  following  order,  creating 
a  permanent  organization  for  the  Panama  Canal,  under  the  Act  of  Congress  "To  pro- 
vide for  the  opening,  maintenance,  protection  and  operation  of  the  Panama  Canal  and 
the  sanitation  and  government  of  the  Canal  Zone,"  approved  August  24, 1912. 

Section  1.  The  organization  for  the  completion,  maintenance,  operation,  govern- 
ment and  sanitation  of  the  Panama  Canal  and  its  adjuncts  and  the  government  of  the 
Canal  Zone  shall  consist  of  the  following  departments,  offices  and  agencies,  and  such 
others  as  may  be  established  by  the  Governor  of  the  Panama  Canal  on  the  Isthmus  or 
elsewhere  With  the  approval  of  the  President,  all  to  be  under  the  direction  of  the 
Governor,  subject  to  the  supervision  of  the  Secretary  of  War. 

DEFARTHENT  OF  OPERATION  AND  MAINTENANCE. 

There  shall  be  a  Department  of  Operation  and  Maintenance  under  the  immediate 
supervision  and  direction  of  the  Governor  of  the  Panama  Canal.  This  Department 
shall  be  charged  with  the  construction  of  the  Canal  and  with  its  operation  and  main- 
tenance when  completed^  including  all  matters  relating  to  traffic  of  the  Canal  and  its 
adjuncts,  and  the  operation  and  maintenance  of  beacons,  lights  and  lighthouses;  the 
supervision  of  ports  and  waterway?,  including  pilotage;  the  admeasuring  and  inspect- 
ing of  vessels,  including  hulls  and  boilers^  the  operation  and  maintenance  oi  the 
Panama  Railroad  upon  tne  Isthmus,  including  telephone  and  telegraph  systems;  the 
operation  of  locks,  coaling  plants,  shops,  dryndocks  and  wharves;  omce  eneineering, 
including  meteorology  and  nydroJCTaphy;  the  construction  of  buildings  ana  sanitary 
and  municipal  engineering,  including  the  construction  and  maintenance  of  drainage 
ditches,  streets,  r^ds  and  bridges. 

*      PURCHASING  DEPARTMENT. 

There  shall  be  a  Purchasing  Department  under  the  supervision  and  direction  of  the 
Governor.  This  department  shall  be  charged  with  tne  purchase  of  all  supplies, 
machinery  or  necessary  plant. 

SUPPLY  DEPARTMENT. 

There  shall  be  a  Supply  Department,  under  the  supervision  and  direction  of  the 
Chief  Quartermaster.  This  department  shall  store  and  distribute  all  material  and 
supplies  for  use  of  the  Panama  Cfanal  and  of  its  employees;  and  for  other  departments  of 
the  Government  on  the  Isthmus  and  their  employees;  and  for  vessels  of  the  United 
States  and  for  other  vessels,  when  required.  The  Supply  Department  shall  operate 
commissaries,  hotels  and  messes;  shall  be  in  charge  of  the  maintenance  of  buildings, 
the  assignment  of  quarters  and  the  care  of  grounds;  shall  recruit  and  distribute  un- 
skilled labor;  and  shall  have  charge  of  the  necessary  animal  transportation. 

ACCOUNTINO  DEPARTMENT. 

There  shall  be  an  Accounting  Department  under  the  supervision  and  direction  of 
the  Auditor,  with  an  assistant  in  the  United  States.  The  duties  of  the  department 
shall  include  all  general  bookkeeping,  auditing  and  accounting,  both  for  money  and 
property,  costkeeping,  the  examination  of  payrolls  and  vouchers,  the  inspection  of 
time  books  and  of  money  and  property  accounts,  the  preparation  of  statistical  data, 
and  the  administrative  examination  of  such  accounts  as  are  required  to  be  submitted 
to  the  United  States  Treasury  Department;  and  the  collection,  custody  and  disburse- 
ment of  funds  for  the  Panama  Canial  and  the  Canal  Zone.    These  same  duties  shall  be 
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perfonned  tor  the  Puuuna  Railroad  Company  on  the  Isthmiu  ^en  not  inconaistent 
with  the  charter  and  by-laws  of  that  Company.  The  department  shall  be  chatieed 
I  with  the  handling  of  claims  for  compensation  on  account  of  personal  injuries  and  of 
claims  for  damages  to  vessels.  Within  the  limits  fixed  b^  law,  the  duties  and  financial 
reepoDflibilities  of  the  officers  and  employees  charged  with  the  receipt,  custodv,  dis- 
bursement, auditing  and  accounting  for  funds  and  property  shall  be  prescrioed  in 
regulations  issued  by  the  Governor,  with  the  approval  of  the  President.  The  Auditor 
shall  maintain  such  a  system  of  bookkeeping  as  will  enable  him  to  furnish  at  any  time 
full,  complete  and  correct  information  in  regard  to  tiie  status  of  appropriations  made 
by  Congress,  the  status  of  all  other  funds,  and  the  amounts  of  net  profits  on  all 
operations,  which  are  to  be  covered  into  the  Treasury  as  required  by  the  Panama 

BMAUrSL  DBFABTMXNT. 

There  shall  be  a  Health  Department  under  the  supervuion  and  direction  of  the 
Chief  Health  Officer.  This  department  shall  be  chazged  with  all  matters  relating  to 
maritime  sanitation  and  quaiantine  in  the  ports  and  waters  of  the  Canal  Zone  and  in 
the  harbors  of  the  cities  of  Panama  and  Colon,  and  witib  land  sanitation  in  the  Cuial 
Zone,  and  sanitary  matters  in  said  cities  in  conformity  with  the  Canal  Treaty  between 
the  united  States  and  the  Republic  of  Panama  and  existing  agreements  between  the 
two  governments  thereunder,  and  all  matters  relating  to  hospitals  and  charities. 

BXSCDTZVB  8XCRBTABT. 

Tliere  shall  be  an  Executive  Secretary  who,  under  the  directioQ  of  the  Goveraor  of 
the  Panama  Canal,  shall  be  charged  ^lih.  the  supervision  of  all  matters  relating  to 
the  keeping:  of  time  of  employees;  to  postoffices,  customs,  taxes  aad  excises,  excepting 
the  collection  thereof;  police  and  prisons;  fire  protection;  land  office;  schools,  clubs 
and  law  library;  the  custody  of  files  and  records;  and  the  administration  of  estates  of 
deceased  and  insane  employees.  He  shall,  in  person  or  through  one  of  his  assistants, 
perform  the  duties  of  a  Snipplne  Commissioner.  He  shall  conduct  all  correspondence 
and  communications  between  the  authorities  of  the  Canal  Zone  and  the  Government 
of  the  Republic  of  Panama  and  such  other  correspondence  as  may  be  given  him  in 
charge  by  the  Governor.  He  shall  have  charge  of  the  seal  of  the  Government  of  the 
Caniu  Zone  and  shall  attest  such  acts  of  the  Government  as  are  required  by  law  to  be 
performed  and  done  under  the  seal. 

The  duties  herein  prescribed  for  the  foregoing  departments,  offices  and  asencies 
will  be  assigned  to  divisions  or  bureaus  thereunder  by  the  Governor  of  the  Panama 
Canal,  as  the  necessities  therefor  arise.  Each  of  the  foregoing  departments  shall  dis- 
charge such  further  duties  as  may  be  assiened  to  it  from  tune  to  time  by  the  Governor; 
and  the  Governor,  with  the  approval  of  the  President,  may  transfer  from  time  to  time 
specific  duties  from  one  depar&ient  to  another. 

Sbgtion  2.  The  organization  provided  for  in  Section  1  shall  be,  in  general,  in  accord- 
ance with  the  outline  chart  accompanying  the  memorandum  of  Jan.  27^  1914,  entitled 
^Memorandum  to  accompany  Executive  Order  of  Jan.  27, 1914,  providing  for  a  per- 
manent organization  for  the  Panama  Canal  **,  and  officers  fmsa  certain  departments 
shall  be  detailed  in  accordance  with  that  memorandum. 

Sbction  3.  This  order  shall  take  effect  from  and  after  the  Ist  day  of  April,  1914,  from 
which  date  the  Isthmian  Canal  Commiflsion,  together  with  the  present  organization 
for  the  Panama  Canal  and  the  Canal  Zone,  shall  cease  to  exist,  in  accordance  with  the 
terms  of  the  above-mentioned  Act  of  Congress. 

WooDBOw  Wilson 

Tbb  WnrrB  Housb, 

January  f7, 1914, 

iKo.  1S8S.] 

nimarttdum  to  aoeompsa j  Exeoative  Oidor  of  January  37, 1914,  providing  for  a  pwmaiMnt  oifaiiii^ 

don  for  tha  Pnama  Canal.] 

In  construinj;  and  canning  out  the  foregoing  order,  I  direct  that  it  be  done  with  the 
following  conaideiBtionB  m  view: — 

I  have  deemed  it  advisable  for  reasons  of  effidency,  economy  and  sood  adminis- 
tration to  have  all  ^e  activitiss  connected  with  the  Panama  Cuial  under  the  super- 
vision of  one  Cabinet  Officer. 

The  troops  which  will  be  stationed  on  the  Canal  Zone  for  the  protection  of  the 
Panama  Canal  are  imder  the  Secretuy  of  War;  the  Panama  Canal  Act  provides  that 
in  time  of  war  an  Officer  of  the  Army  snail  upon  the  order  of  the  President  have  exclu- 
sive authority  over  the  operation  of  Uie  Panama  Canal  and  the  Government  of  the 
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Canal  Zone;  the  constnictian  of  the  Canal  has  been  aaccearfulljr  carried  on  under  the 
■uperviflioD  of  the  Secretary  of  War;  the  logical  conclusion  is,  therefore,  that  the 
supervision  of  the  operations  oi  the  Panama  Canal  under  the  permanent  oiganizatioQ 
should  be  under  the  Secretary  of  War. 

It  is  directed  that  officers  shall  be  detailed  for  certain  duties  from  the  several  depart- 
ments  as  follows: 

As  Engineer  of  Malnteoance,  an  Officer  of  the  Corps  of  Engineers,  U.  S.  Army,  who 
shall  af*t  as  Governor  in  the  absence  or  disabilitv  of  tne  Governor  of  the  Panama  Canal. 

As  Superintendent  of  Transoortation,  an  Oflfcer  of  the  U.  S.  Navy. 

As  Electrical  Engineer,  an  Officer  of  the  Corps  of  Engineers,  U.  8.  Army. 

As  Captaiis  of  the  Terminal  Ports,  Officers  of  the  U.  S.  Navy. 

As  Superintendent  of  Shops  and  Dry  Docks,  a  Naval  Coostructor,  U.  S.  Navy. 

As  Chtef  Health  Officer,  an  Officer  of  the  Medical  Corps,  U.  S.  Army. 

As  Superintendent  of  Hospitals,  an  Officer  of  the  Medical  Corps.  U.  S.  Army. 

As  Chief  Officer  of  the  Quarantine  Division,  an  Officer  of  the  U.  S.  Bureau  of  the 
Public  Health. 

As  Chief  Quartermaster,  an  Officer  of  the  Quartermaster  Corps,  U.  S.  Army. 

The  organization  is  to  be  in  general  accordance  with  the  chart  accompanying  this 
memorandum,  except  that  all  of  the  various  divisions  and  sub-divisions  need  not  be 
established  until  in  the  opinion  of  the  Governor  it  is  desirable  to  do  so,  the  organiza- 
tion being  expanded  gradually  as  the  necessities  of  the  work  remure. 

WooDBOw  Wilson 

Januabt  27,  1914. 

EzEcunvB  Obdbb. 

Providing  Coviditioni  qf  Efmployment  for  the  Permanent  Force  for  the  Panama  dmat. 

By  virtue  of  the  authority  vested  in  me  by  law,  it  is  hereby  ordered  that  the  general 
conaitions  of  employment  governing  employees  on  the  Isthmus  of  Panama,  necessary 
for  the  completion,  care,  management,  maintenance,  sanitation,  government  and 
operation  of  the  Panama  Canal,  the  Canal  Zone,  the  Panama  Railroad,  and  other 
adjuncts,  shall  be  as  follows: 

afpoimtmbnt  and  oompbnsation. 

1.  The  salaries  or  compensation  of  employees  shall  in  no  instance  exceed  by  more 
than  twenty-five  per  centum  the  salaries  or  compensation  paid  for  the  same  or  similar 
services  to  persons  employed  by  the  Government  in  Continental  United  States,  as 
determined  by  the  Governor  of  the  Panama  Canal. 

2.  Service  must  be  satis&ctory  to  the  head  of  the  department  in  which  employed, 
and  employees  are  subject  to  the  re^^ulations  of  the  Governor. 

3.  The  compensation  and  conditions  of  employment  of  persons  employed  in  the 
United  States  will  be  specified  in  provisional  appointments.  The  compensation  of 
such  persons  will  begin  upon  date  ot  embarkation  at  port  of  departiue  from  the  United 
States,  and  they  wifl  be  granted  free  transportation  nom  port  of  departure,  including 
meals  on  the  steamer,  but  no  compensation  or  expenses  for  the  journey  to  the  port;  but 
former  emplovees  from  the  United  States  whose  next  preceding  service  with  the 
Panama  Canal  was  less  than  one  year  shall  be  paid  only  from  date  of  entry  into  service 
on  the  Isthmus,  and  will  be  allowed  only  sucn  reduced  rates  of  transportation  to  the 
Isthmus  as  may  be  available  for  Government  employees..  Employees  appointed  at 
an  hourly  rate  will  be  paid  for  the  period  of  transit  to  the  Isthmus  on  the  basis  of  an 
eight  hour  day  exclusive  of  Sundays.  Except  in  case  of  dischaige  or  other  separation 
from  the  service  beyond  the  employee's  control,  payment  of  salary  from  date  of 
embarkation  to  date  of  arrival  on  the  Isthmus  will  not  be  made  unless  service  on  the 
Isthmus  continues  for  thirty  da^^. 

4.  All  officers  and  employees  in  the  service  of  the  Panama  Canal  except  those  who 
are  to  perform  the  duties  of  clerk,  bookkeeper,  stenographer,  type^mter^  surgeon, 
physician,  trained  nurse,  or  draftsman,  shall  be  exempt  from  examination  under 
Civil  Service  rules,  and  appointments  to  clerical  positions  on  the  Isthmus  of  Panama, 
paying  $75.00  per  month  or  less  may  also  be  made  without  examination.  Officers  and 
employees  now  in  the  service  of  the  Panama  Railroad  Company  on  the  Isthmus  may 
be  transferred  to  and  retained  in  the  service  of  the  Panama  Canal  without  examination, 
whenever  anv  work  now  performed  independently  by  the  Panama  Railroad  is  con- 
solidated with  similar  work  performed  by  the  Panama  Canal. 
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5.  When  employees  in  the  present  oiipnuation  are  transferred  to  the  permanent 
oiganization,  tney  shall  retain  their  seniority  as  ref^rds  questlbns  of  Civil  Service, 
quarters,  and  other  privileges  or  considerations;  provided,  however,  that  the  seniority 
gnmted  to  employees  by  this  order  shall  not  be  operative  in  any  case  so  as  to  form  any 
claim  involving  we  payment  of  funds  of  the  Umted  States. 

6.  All  employees  who  receive  over  $75.00  per  month  or  over  40^  per  hour  must  be 
citizens  of  tne  united  States  or  the  Repubkc  of  Panama,  and  such  citizens  will  be 
given  preference  for  employment  in  all  grades.  Aliens  may  not  be  employed  in  such 
grades  unless 

(a)  they  have  occupied  similar  positions  during  the  construction  of  the  Canal 
for  two  years  or  more,  or 

(b)  in  case  of  emergency,  in  which  latter  case  they  must  be  replaced  by 
citizens  of  the  United  States  or  Republic  of  Panama  as  early  as  practicable. 

7.  The  Governor  shall  prescribe  regulations,  when  not  otherwise  fixed  in  this  order, 
setting  forth  the  qualifications  necessary  for  appointment  of  the  various  classes  of 
employees,  includmg  physical  fitness  for  work  on  the  Isthmus.  The  age  limit  shall 
in  aU  cases  be  under  45  years,  but  the  Governor  may  waive  this  limit  when  in  his 
judgment  such  action  is  for  the  good  of  the  service. 

8.  All  appointments  shall  be  made  by  the  Governor  of  the  Panama  Canal,  or  by  lus 
authority,  except  the  district  judge,  district  attorney,  marshal,  clerk  of  district  court 
and  his  assistant. 

9.  Assignment  to  duty  is  vested  in  the  respective  heads  of  the  departments,  and 
employees  will  be  expected  to  perform  such  duties  as  may  properly  be  assigned  to  Uiem. 
The  Governor  may  aischarge  an  employee  at  any  time  for  cause,  and  terminate  a  pro- 
visional appointment  when  the  exigencies  of  the  service  so  require. 

10.  The  Government  reserves  the  right  to  pay  in  any  money  the  value  or  parity  of 
which  is  guaranteed  by  the  United  States. 

11.  Employees  whose  salaries  are  fixed  on  a  monthly  or  annual  basLs  will  receive 
no  pay  for  overtime  work. 

12.  'Employees  above  the  grade  of  laborer,  appointed  with  rates  of  pay  per  hour  or 
per  day,  will  not  be  employed  over  eight  hours  in  any  one  calendar  day,  except  in 
case  of  emergency.  The  time  such  employees  work  over  ei^ht  hours  in  one  calendar 
day,  and  time  worked  on  Sundays  and  regularly  authonzed  holidays,  including 
January  Ist,  February  22nd,  May  30th.  July  4th,  Labor  Da}r,  Thanksgiving  Da^r. 
and  December  25th,  shall  be  considered  overtime  for  which  time  and  one-h&  will 
be  allowed.  Such  employees  who  work  on  the  davs  prior  and  subsequent  to  the 
holidays  specificallv  named  above  will  be  allowed  tneir  regular  pay  for  eight  hours 
for  such  days,  in  aadition  to  pay  for  any  work  performed. 

13.  An  employee  whose  compensation  while  on  duty  carries  with  it  subsistence 
will  not  be  entitled  to  same  or  commutation  thereof  while  on  leave  of  absence,  and 
no  commutation  of  quarters  shall  be  paid. 

TRANSPORTATION . 

14.  Employees  and  dependent  members  of  their  families  will  be  granted  the  regular 
Government  rate  upon  commercial  steamship  lines  with  which  arrangements  for 
such  rates  can  be  made.  While  the  United  States  operates  a  steamship  line,  either 
directly  or  through  the  Ptoama  Railroad  Company,  employees  and  the  dependent 
membm  of  their  families  will  be  granted  transportation  at  the  same  rates  and  under 
the  same  conditions  as  are  at  present  in  effect.  The  rates  and  conditions  are  subject 
to  chanse  at  any  time  in  the  discretion  of  the  Governor. 

15.  After  three  years  service,  employees  who  are  citizens  of  the  United  States  will 
be  entitled  to  free  transportation  for  themselves  only,  on  termination  of  service,  to 
any  port  of  the  United  States,  except  that  when  such  transportation  costs  the  Govern- 
ment more  than  $40.00  the  employee  must  pay  the  excess. 

16.  Employees  on  the  gold  roll  will  be  granted  one  complimentary  round-trip  pass 
on  the  Panama  Railroad  each  calendar  month.  Mileage  books  for  use  ol  such  employ- 
ees and  dependent  members  ol  their  families  or  relatives  temporarily  residing  with 
them,  will  be  furnished  at  one-half  regular  tariff  rates. 

QUARTSRS. 

17.  Where  practicable,  such  bachelor  quarters  on  the  Isthmus  as  may  be  avail- 
able from  time  to  time  will  be  assigned  all  employees  desiring  them.  Family  quarters, 
when  available,  will  be  assigned  under  such  rules  as  may  be  prescribed  by  the  Gover- 


nor.   A  chaii^  will  be  made  for  rent,  fuel,  and  electric  current  at  such  time  and  in 
iance  with  such  regulations  as  the  President  may  hereafter  establish. 


accordance 
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18.  Employees  injured  wUl  be  compenflated  in  accovdance  with  auch  regulations 
as  are  prescribed  by  law. 

19.  All  employees  in  cases  <^  illness  or  injury  will  receive  free  medical  care  and 
attendance  in  tne  hospitals,  except  in  cases  of  alcoholism  or  venereal  disease.  If 
medical  attendance  is  nimiahed  in  quarters,  a  charae  may  be  made  under  regulations 
to  be  prescribed  by  the  Governor.  fSmployees  wifl  be  ciuu;ged  for  medical  care  and 
attendance  fiuniahed  members  of  their  fanulies  at  the  hospitals  and  at  their  quarters 
at  such  rates  and  under  such  regulations  as  may  be  preecnbed  by  Uie  Governor. 

LBAVB  RBOULATIONB. 

20.  All  employees  who  are  citizens  of  the  United  States,  and  aliens  whose  com- 
p^sation  is  more  than  |75.00  per  month  or  40^  per  hour,  shall  be  entitled  to  leave 
privil^^. 

21.  Leave  will  be  divided  into  three  classes,  viz:  (1)  annual  leive,  (2)  cumulative 
leave,  and  (3)  travel  leave. 

AMirUAL  LIATX. 

22.  Twenty-four  days  annual  leave  will  be  allowed  each  employee  for  each  year 
after  entry  into  service  and,  if  not  granted  prior  to  the  close  of  the  year,  is  forfeited 
and  may  not  be  accumulated,  except  that  any  annual  leave  remaining  to  an  em- 
ployee's credit  in  a  year  in  which  he  is  granted  cumulative  leave  may  be  added  to 
the  cumulative  leave  if  taken  within  two  months  after  the  close  of  his  service  >^ear. 

23.  The  service  year  shall  date  from  the  day  on  which  an  employee's  pay  in  the 
permanent  oiganization  begins. 

24.  Absences  of  one-half  day  or  more,  when  regularly  authorized,  will  be  charged 
acainst  annual  leave;  also  absences  on  account  of  illness  or  injury,  upon  the  certificate 
of  an  authorized  physician  in  the  service  of  the  Panama  Oanal,  except  that  in  the 
following  classes  of  cases  no  payment  shall  be  made  for  time  lost,  but  the  time  shall 
be  charged  against  the  annual  leave: 

(a)  Illness  due  to  the  fault  of  the  employee,  as  venereal  disease  and  alcohol- 
ism. 

(b)  Injury  due  to  the  employee's  wilful  intention  to  bring  about  the  injury 
or  death  of  nimself  or  another. 

(c)  Elective  suigical  operations  to  relieve  conditions  existing  prior  to  service 
on  tne  Isthmus. 

25.  In  the  case  of  hourly  or  per  diem  employees  annual  leave  on  account  of  sickness 
or  injury  shall  be  based  upon  a  day  of  eight   ours. 

26.  Not  more  than  fourteen  days  annual  leave  may  be  taken  during  the  first  six 
months  of  a  service  year.  In  case  of  illness  or  injury  m  the  first  six  months,  to  cover 
which  no  annual  leave  remains  to  the  employee's  credit,  the  time  lost  will  be  charged 
against  the  annual  leave  remaining  for  the  year,  and  payment  will  be  made  after 
completing  ten  months  of  the  service  year.  After  the  entire  twenty-four  days  annual 
leave  has  been  used,  additional  leave  in  that  service  year  on  accoimt  of  illness  or  injury 
will  be  deducted  from  the  cumulative  leave  for  that  year  and  when  the  cumulative 
leave  becomes  due  the  employee  will  be  paid. 

27.  After  exhausting  both  annual  and  cumuUtive  leave  for  the  year,  additional 
absence  on  account  of  illness  or  injury  will  be  without  pay,  except  such  compensation 
as  may  be  prescribed  by  law  for  employees  receiving  personal  injuries. 

CUMULAflTS  LBAYE. 

28.  Thirty  days  cumulative  leave  will  be  allowed  each  employee  paid  on  a  monthly 
or  annual  basis  for  each  year  of  his  service,  and  twenty  days  to  each  employee  paid 
on  an  hourly  basis.  This  leave  will  be  due  after  completing  ten  months'  service  each 
year  and  may  be  taken  when  the  employee's  service  can  be  spared.  It  may  be  taken 
annually  or  left  to  accumulate  to  the  credit  of  the  employee,  provided,  however,  that 
leave  may  not  be  accumidated  for  more  than  three  years.  If  it  is  not  desired  to  take 
the  entire  leave  accumulated,  the  leave  earned  for  the  first  year,  or  the  first  and  second 
years,  may  be  taken,  provided  that  no  employee,  except  at  termination  of  service, 
may  be  granted  more  tnam  ninety  days  leave  with  pay  at  one  time.  Employees  will 
be  paid  for  cumulative  leave  at  the  rate  earned  when  the  leave  became  due  at  the  end 
of  uie  tenth  month  of  each  respective  year. 

29.  In  case  an  employee  serves  part  of  a  year  on  the  monthly  or  annual  basis  and 
part  on  the  hourly  bams,  he  will  be  allowed  twenty  days  cumulative  leave,  except 
that  if  he  has  served  eisht  months  or  more  on  the  monthly  or  annual  basis  during  the 
year  he  will  be  granted  thirty  days  cumulative  leave. 
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30.  Employees  who  txayel  to  points  outside  the  Tropics,  when  on  cumulative  leavei 
will  be  allowed  seven  days  additional  leave  (or  travel  leave)  with  full  pay.  Travel 
leave  may  be  allowed  approximately  once  a  year  and  is  not  cumulative. 

31.  Employees  will  be  compensated  for  travel  leave  and  annual  leave  taken  in 
conjunction  with  cumulative  leave  at  the  rate  earned  when  cumulative  leave  last 
became  due. 

32.  After  accumulating  leave  for  three  years,  an  employee  ceases  to  earn  additional 
cumulative  leave  until  he  is  granted  all  or  i>art  of  the  cumulative  leave  already  earned, 
unless  he  shall  enter  on  cumulative  leave  within  two  months  after  completing  the  third 
year,  or  be  ordered  by  the  (zovemor  to  defer  taking  leave  for  official  reasons. 

33.  When  an  employee's  services  are  terminated  on  account  of  misconduct  or 
unsatisfactory  service,  any  annual  leave  due  and  travel  leave  will  be  forfeited,  and 
cumulative  leave  will  also  be  forfeited  unless  written  notification  has  been  ^[iven 
that  the  employee  has  accumulated  the  leave,  or  the  four  months  period  within 
which  the  employee  may  enter  on  leave  has  passed.  Such  written  notice  must  be 
given  by  employees  as  soon  as  })ossible  after  cumulative  leave  becomes  due. 

34.  When  an  employee's  service  is  terminated,  a  cash  payment  in  conmiutation  of 
leave  will  be  made  to  him  for  the  number  of  days'  cumulative  leave  due,  plus  the 
annual  leave  due.    In  the  event  of  his  death  his  estate  will  be  paid  the  sum  due. 

35.  Employees  must  enter  on  cumulative  leave  within  four  months  after  the  date 
when  it  becomes  due,  except  when  accumulated,  or  unless  otherwise  authorized  by 
the  Governor. 

36.  Employees  must  report  from  leave  within  one  week  after  the  authorii&ed  leave 
expires  or  forfeit  pay  for  the  leave.  In  case  of  unavoidable  delay,  the  Governor  will 
decide  whether  the  circumstances  warrant  an  exception  to  this  rule. 

37.  No  restrictions  are  placed  on  the  localities  wnere  leave  may  be  spent. 

38.  Any  employee  transferred  from  the  present  force  to  the  permanent  operating 
force  will  be  paia  at  the  time  of  transfer,  in  addition  to  his  r^ular  compensation, 
the  amount  he  would  have  received  in  payment  for  leave  had  he  been  separated 
from  the  service  at  the  time  of  transfer; 

39.  Leave  may  be  taken  only  at  the  convenience  of  heads  of  departments,  who 
may  direct  an  employee  to  accumulate  his  leave  if  necessary  for  the  conduct  of  the 
work. 

40.  Leave  without  pay  may  be  granted  by  the  Governor  to  all  employees,  including 
laborera,  for  sudi  penod  as  may  be  prescribied  by  him. 

OmOB  HOUB8  AND  HOUB8  OF  LABOR. 

41.  Office  hours  and  hours  of  labor  will  be  fixed  by  the  Governor  within  the  limits 
prescribed  by  law. 

'42.  This  order  shaU  take  effect  from  and  after  the  1st  day  of  April,  1914. 

WOODSOW  WlLBON 

Thb  WmTB  House, 

t  February,  1914^ 

[N0.188S. 


ExEcunvB  Obder. 

To  EitahUth  a  WashmgUm  Office  of  The  Panama  Canal,  to  Provide  Temporarily/or  (he 
Organization,  Offidale  ajui  Employee  thereof,  and  to  Continue  in  Force  for  the  Panama 
Canalj  Rulee,  Reaulatione,  and  Executive  Ordern  vslhAch  may  have  been  made  for  the 
ledimvm  Canal  Vommieeion, 

By  virtue  of  the  authority  vested  in  me  it  is  hereby  ordered: 

Section  I.  That  an  office  of  The  Panama  Canal  is  established  in  the  City  of  Wash- 
ington in  the  District  of  Columbia. 

BBcnoN  II.  That  the  Washington  Office  of  the  Panama  Canal  shall  be  the  office 
of  general  records  in  the  United  States,  and  shall  succeed  to  the  custody,  care  and 
preservation  of  all  the  records  and  files  of  the  Isthmian  Canal  Commisrion,  to  be  re- 
tained and  preserved  in  the  United  States  on  and  after  April  1,  1914,  and  shall  also 
succeed  to  and  become  chargeable  with  all  property  of  every  kind  and  character 
purchased  for  the  Washii^n  Office  of  (he  Isthmian  Canal  Commission,  which  is  on 
band  April  I,  1914. 

SBonoH  III.  That  the  Washinsion  Office  of  The  Panama  Canal  shall  be  the  head* 
quarters  and  the  principal  office  m  the  Purchasing  Department  of  The  Panama  Canal. 
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The  head  of  the  Purchadng  Department  of  The  Panama  Canal,  under  the  direction 
of  the  Governor,  shall  have  administrative  control  of  the  Washington  Office  of  The 
Panama  GarAl.  He  shall  be  subject  to  orders  and  supervision  of  the  Chief  of  Eqgineers 
of  the  U.  S.  Army  to  such  extent  as  may  be  directed  by  the  Secretary  of  War.  He 
shall  be  General  Purchasing  Officer  for  The  Panama  Canal,  and  shall  also  act  as  the 
Chief  of  the  Washington  Office  of  The  Panama  Canal. 

Section  IV.  That  until  further  ordered,  the  Washington  Office  of  The  Panama 
Canal  shall  have  the  same  or^nization  as  to  offices  and  departments  (except  the 
Office  of  the  Assistant  Examiner  of  Accounts  and  the  Disoursing  Office)  as  the 
Washington  Office  of  the  Isthmian  Canal  Commission  shaU  have  on  March  31.  1914. 
The  number,  class  and  salaries  of  officials  and  employees  in  each  of  the  offices  and  depart- 
ments, except  as  hereinafter  provided,  shall  be  the  same  as  those  authorized  for  the 
Washin^n  Office  of  the  Isthmian  Canal  Commission  on  March  31,  1914,  and  any 
change  in  the  salary  of  any  position,  or  in  the  number  of  positions  in  any  office  or 
department,  shidl  be  made  only  as  now  provided  by  law.  The  officers  and  employees, 
except  as  hereinafter  provided,  shall  perform  the  same  class  of  duties  that  they  may  be 
assigned  to  on  March  31.  1914. 

Section  V.  That  the  AssiBtant  Auditor  provided  for  in  Executive  Order  No.  1885. 
dated  January  27,  1914,  shall  be  appointed  April  1,  1914.  His  salary  shall  be  fixed 
by  the  Governor.  He  shaU  perform  such  duties  of  the  Accounting  Department  to  be 
performed  in  the  United  States,  as  may  be  assigned  to  him  bjr  the  Auditor,  and  also 
such  other  duties  of  a  general  nature  as  may  be  assigned  to  him  by  the  Chief  of  the 
Washington  Office  of  The  Panama  Canal. 

On  and  after  April  1.  1914,  there  shall  be  transferred  to  the  Assistant  Auditor,  and 
he  shall  be  chuged  witn  the  custody,  care  and  preservation  of.  all  records  and  property 
of  the  Disbursing  Officer,  and  of  the  Assistant  Examiner  of  Accounts  of  the  Isthmian 
Canal  Commission,  with  which  those  officers  shall  be  charged  on  March  31,  1914. 

The  Chief  of  the  Washington  Office  may,  however,  transfer  to  and  place  in  the 
custody  of  the  Disbursing  Clerk,  hereinafter  provided  for,  such  of  the  property  and 
records  above  described,  as  he  may  deem  to  be  essential  to  enable  the  Disbursine 
Clerk  to  properlv  perform  his  duties  under  this  order,  but  the  Disbursing  Clerk  shaU 
not  be  penmttea,  without  specific  authority  from  the  Chief  of  Office,  to  keep  a  separate 
set  of  records  and  files .  He  shall  be  required  to  rely  upon,  and  consult  when  necessary, 
the  records  and  files  in  the  office  of  the  Assistant  Auditor,  in  verifying  the  leg^ty  of 
claims  and  accounts  submitted  to  him  for  payment,  or  to  verify  the  details  of  any 
collection  for  which  he  is  required  to  account.  Disbursements  will  be  made  by  the 
Disbursine  Clerk  only  after  examination  of  the  claim  or  account  in  the  office  of  the 
Assistant  Auditor. 

Such  of  the  officers  and  employes  employed  in  the  office  of  the  Assistant  Examiner 
of  Accounts  and  the  Disbursing  Office  of  the  Isthmian  Canal  Commission  on  March 
31,  1914,  as  the  Governor  determines  to  retain,  shall  be  transferred  to  and  employed 
in  the  Accounting  Department  in  the  United  States,  and  their  salaries  fixed  at  such 
amounts  as  the  Governor  deems  just  and  reasonable. 

There  shall  be  a  Disbursing  Clerk  for  that  part  of  the  Accounting  Department  in 
the  United  States,  who  ^all  perform  similar  duties  to  those  that  are  required  to  be 

Serformed  by  the  Collector  and  Paymaster  on  the  Isthmus,  in  so  far  as  there  are  such 
uties  to  be  performed  in  the  United  States,  and  shall  be  subject  to  the  same  super- 
vision by  the  Assistant  Auditor,  as  the  Collector  and  Paymaster  on  the  Isthmus  are  by 
the  Auditor.  He  shall  give  bond  in  such  amount  as  may  be  fixed  by  the  Governor, 
or  by  his  authority. 

Such  of  the  officers  and  emplo\  es  as  are  transferred  to  and  employed  in  the  Account- 
ing Department  in  the  United  States,  shall  be  distributed  between  the  office  of  the 
Assistant  Auditor  and  that  of  the  DiBbursing  Clerk,  respectively,  as  tiie  needs  of  the 
service  require.  Thev  shall  perform  such  duties  as  may  oe  assi^ed  to  them  bv  proper 
authority.  They  shaU  be  subject  to  similar  financial  responsibdities,  and  to  tne  same 
general  rules  and  regulations  that  have  been  prescribed  for  like  officers  and  employes 
employed  in  the  Accounting  Department  on  the  Isthmus. 

It  is  the  purpose  of  this  order,  and  it  shall  be  so  construed,  as  to  reauire  the  AssiBtant 
Auditor  of  The  Panama  Canal  to  examine  all  claims  and  accounts  before  their  payment 
by  the  Disbursing  Clerk;  to  carry  on  all  general  correspondence  in  relation  to  claims 
and  accounts  required  to  be  conducted  by  the  Accounting  Department  in  the  United 
States;  to  prepare  all  vouchers  and  certify  to  the  vahdity  of  all  claims  and  ac- 
counts before  they  are  submitted  to  the  Disbursing  Clerk  for  payment;  to  fumiah 
to  the  Disbursing  Clerk  all  necessary  data  to  enable  that  officer  to  make  reply  to  any 
exceptions  that  may  be  taken  to  his  accoudt  by  the  Auditor  for  l^e  War  Department; 
to  keep  all  general  records  required  to  be  kept  in  the  Accounting  Department  in  the 
United  States;  to  make  all  reports  as  to  statistical  di^  required  to  be  eent  to  the 
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Auditor  on  the  IsthmuB;  to  g^YO  an  administiatiye  examination  to  all  accoants  of  the 
Difiburain^  Clerk  before  they  are  tranamitted  to  the  Auditor;  to  make  an  administratiye 
examination  of  all  claims  which  are  to  be  submitted  to  the  Auditor  for  direct  settle- 
ment; to  keep  a  complete  record  of  all  collections  to  be  made  and  all  moneys  received 
by  the  Disbursing  Clerk;  to  certify  to  the  conrectness  of  the  Disbursing  Clerk's  accounts 
for  collections;  to  see  that  bills  collectible  are  issued  and  collections  made  in  all  proper 
cases:  to  have  chaige  of  all  general  files  which  are  required  to  be  kept  b^r  the  Account- 
ing^ Department  in  the  United  States;  and  to  perform  such  other  duties  as  may  be 
assigned  to  him  by  the  Auditor,  or  the  Chief  of  the  Washington  Office. 

Sbction  VI.  Tiu^t  any  person  holding  appointment  or  employment  in  or  under 
Washixtgton  Office  of  the  isthmian  Canal  Commission  on  March  31,  1914,  shaU  be 
eligible  for  appointment  to,  or  employment  in  a  like  position  in  or  \inder  the  Waah- 
Ln^n  Office  of  The  Panama  Canal,  created  by  this  order,  and  all  except  those 
employed  in  the  Accounting  Department,  will  be  conaiderea  to  be  transferred  and 
appointed  to  such  like  position  m  or  under  the  Washington  Office  of  The  Panama 
Canal,  as  of  April  1.  1914,  without  further  order  or  appointment.  The  oath  of  office 
ehaU  be  taken  byall  officials  and  employees  of  the  Washin^n  Office. 

Section  VII.  This  order  shall  remaln'in  force  as  a  provisional  order  only,  for  the 
establishment  of  the  Washington  Office  of  The  Panama  Canal,  until  an  order  for  the 
permanent  oiganization  of  such  office  shall  have  been  made. 

Sbction  Vfll.  All  rules,  regulations  and  executive  orders,  not  inconsistent  with 
the  provisions  of  this  order  and  the  Executive  Orders  of  January  27,  and  February  2, 
1914,  heretofore  made  for  the  Isthmian  Canal  Commission,  and  applicable  to  conditions 
that  wiU  exist  under  these  orders,  shall  be  and  are  hereby  continued  in  full  force  and 
effect,  as  niles.  regulations,  and  executive  orders  for  the  government  of  officers  and 
employes  of  Tne  Panama  Canal  and  the  transaction  of  the  business  of  The  Panama 
Canftl. 

WooDBow  Wilson 

Thb  Whitb  House,  f  Mard^,  1914* 

(No.  1807.] 


EzxcuTTVB  Order. 
RdaHng  to  the  Canal  Zone  Judiciary, 

By  virtue  of  the  authority  vested  in  me,  I  hereby  establish  the  following  Order  for 
the  Canal  Zone: 

Section  1 .  The  Balboa  Division  of  the  District  Court  of  the  Canal  Zone,  in  conformity 
with  the  Panama  Canal  Act,  shall  include  all  that  part  of  the  Canal  Zone  which  lies 
within  the  lines  of  the  10-mile  zone  and  extends  from  the  south  bank  of  the  Chag[re6 
River  and  the  shore  line  of  Gatun  Lake,  87  feet  above  mean  sea  level,  to  the  Pacific 
Ocean;  and  the  Cristobal  Division  of  said  Court  shall  include  all  of  the  territory  within 
the  lines  of  the  10-miIe  zone,  extending  from  the  Balboa  Division  to  the  Atlantic 
Ocean,  and  the  area  of  Gatun  Lake  beyond  the  lines  of  the  10-mile  zone  up  to  the 
contour  line  of  100  feet  above  mean  sea  level  and  the  islands  in  said  lake;  and  the 
peninsulas  bordering  on  said  lake  which  have  been  taken  by  the  United  States  for 
the  purpoees  of  the  Panama  Canal. 

See.  2,  Civil  and  criminal  cases  within  the  original  and  appellate  jurisdiction  of 
the  District  Court  arising  in  the  division  of  Balboa  snail  be  triea  m  the  town  of  Balboa, 
and  those  arising  in  the  division  of  Cristobal  shall  be  tried  in  the  town  of  Cristobal. 
The  Governor  oi  the  Panama  Canal  shall  provide  a  suitable  place  in  each  of  said  towns 
for  the  holding  of  the  sessions  of  the  District  Court. 

^er.  S.  The  Canal  Zone  is  hereby  divided  into  two  subdivisions  to  be  known  as 
the  subdivision  of  Balboa  and  the  subdivision  of  Cristobal.  The  territorial  limits  of 
the  subdivision  of  Balboa  shall  be  coterminous  with  those  provided  in  this  Order  for 
the  Balboa  Division  of  the  District  Court,  and  the  territorial  limits  of  the  subdivision 
of  Cristobal  shall  be  coterminous  with  the  Cristobal  Division  of  the  District  Court. 

See.  4.  The  town  of  Balboa  shall  include  the  townsite  at  the  Pacific  terminus  of 
the  Canal  of  that  name,  as  well  as  the  other  settlements  within  the  Balboa  subdivision; 
and  the  town  of  Cristobal  shall  include  the  townsite  of  that  name  as  well  as  all  other 
settlements  within  the  Cristobal  subdivision  of  the  Canal  Zone. 

See.  5.  There  shall  be  a  magistiate  and  a  constable  for  each  of  the  towns  of  Balboa 
and  Cristobal  to  be  appointed  by  the  Governor,  in  conformity  with  Section  7  of  the 
Panama  Canal  Act.  The  said  magistrates  shall  hold  court  at  such  places  in  their 
respective  towns  as  may  be  designated  by  the  Governor  of  the  Panama  Canal  from 
time  to  time. 
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Sec,  6,  Appeftb  in  civil  and  criminftl  cases  ue  hereby  authorised  from  the  Jud^ents 
and  rulings  of  the  Magistrate  Courts  to  the  District  Court  of  the  Canal  Zone  m  like 
manner  as  anneals  have  been  heretofore  allowed  from  the  District  Couits  of  the  Canal 
Zone  to  the  Circuit  Courts  thereof. 

See.  7.  Magistrates  and  constables  appointed  for  the  Magistrate  Courts,  before 
assuming  office,  shall  be  required  to  suDscribe  an  oath  of  office  before  an  officer  of 
the  Canal  Zone  authorized  to  administer  theaame,  to  the  effect  that  they  will  faithfully 
and  impartaally  discharge  the  duties  of  their  respective  offices;  and  the  constables  of 
said  courts  shall  be  required  to  execute  a  bond  with  two  or  more  good  and  sufficient 
sureties,  or  by  a  bonding  company,  to  be  ap^oved  by  the  Governor,  in  the  sum  of 
One  Thousand  Dollars,  conditioned  that  the  officer  executing  said  bond  will  foithfuUy 
comply  with  his  duties  as  constable,  and  will  tivn  over  all  moneys,  properties,  and 
effects  coming  into  his  hands  by  virtue  of  his  office  to  the  persons  entitled  thereto  in 
act^yrdance  with  law;  and  the  bond  ma^  be  sued  upon  in  anv  court  of  competent 
jurisdiction  bv  any  person  who  may  be  injured  by  reason  of  a  milure  of  official  duty 
on  ^e  part  of  the  constable,  and  the  bona  shall  not  become  void  upon  the  first  re- 
covery, but  successive  suits  may  be  instituted  thereon  until  the  full  amount  ihereoi  is 
exhausted. 

See.  8,  The  rules  heretofore  ^veming  the  District  Courts  of  the  Canal  Zone  and 
prescribing  the  duties  of  the  District  Judges  there,  and  baliffs,  and  ^ose  respecting 
the  disposition  of  fines,  costs,  forfeitures,  and  enforcement  of  judgments  in  saia  courts 
and  providing  for  appeals  therefrom  to  the  Circuit  Court,  shali  apply  to  the  Magistrate 
Courts  established  by  this  Order  and  to  the  magistrates  and  constables  thereof. 

See.  9.  The  District  Judge,  in  selecting  jurors  to  render  jury  service  in  the  district 
court,  shall  choose  them  from  among  those  residing  within  the  division  in  which  they 
are  called  upon  to  serve  as  such  jurors. 

See.  10.  Tne  rules  of  evidence,  practice,  and  procedure  heretofore  established  in  the 
Circuit  Courts  of  the  Canal  Zone,  not  inconsistent  with  the  provisions  of  the  Panama 
Canal  Act,  shall  gpvem  in  the  trial  of  cases  in  the  District  Court  of  the  Canal  2k>ne. 

Sec.  11.  l*he  District  Judge  may  order  a  change  of  venue  in  any  case,  civil  or 
criminal,  when  in  his  opinion  that'is  necessary  to  an  orderlv  and  due  administration 
of  justice,  or.  when  for  any  cause  it  is  not  practicable  to  hold  a  session  in  the  division 
where  tiie  case  was  originally  instituted;  and  he  may,  at  his  discretion,  order  a  chai^ 
of  venue  in  any  case  bv  consent  of  the  parties.  When  a  change  of  venue  is  ordered 
in  any  civil  or  criminal  case,  the  Judge  shall  state  his  reasons  therefor  in  the  order 
directing  the  change  of  venue. 

Sec.  It.  Whenever  a  change  of  venue  has  been  ordered  by  the  Court,  the  clerk 
shall  immediately  make  out  a  true  transcript  of  all  the  orders  made  in  said  cause, 
and  certify  thereto  under  his  official  seal,  and  transmit  the  same  with  the  original 
papers  in  the  case  to  the  other  division  of  the  District,  and  the  case  shall  be  tried 
therein  as  if  it  had  been  instituted  there  originally. 

Sec.  13.  The  Supreme  Court  of  the  Canal  Zone  and  the  judges  thereof  shall  continue 
to  act  after  this  Order  takes  effect  until  the  cases  and  business  pendincr  therein  have 
been  finally  determined  and  disposed  of-  but  cases  tried  in  any  of  the  Circuit  Courts 
prior  to  April  I,  1914,  shall  not  ne  heard  in  the  Supreme  C^urt  unless  tiie  appeal  is 
perfected  and  the  case  docketed  in  the  Supreme  Court  before  May  1, 1914. 

Sec.  14.  This  Order  shall  take  effect  from  and  after  April  1, 1914. 

WOODROW  WILSON. 
Thb  White  Housk,  March  It,  1914. 

[1896.] 


ExEGunvB  Order. 

By  virtue  of  the  authority  vested  in  me  bv  Section  6  of  the  Panama  Canal  Act, 
approyed  August  24, 1912,  directing  the  President  to  '^provide  a  method  for  the  deter^ 
mination  and  adjustment  of  all  claims  arising  out  of  personal  injuries  to  employees 
thereafter  occurring  while  directl>r  engaged  in  actual  work  in  connection  with  the 
construction,  maintenance,  operation  or  sanitation  of  the  Canal,  or  of  Uie  Panama 
Railroad,  or  of  any  auxiliary  canals,  locks  or  other  works  necessary  and  convenient 
for  the  construction,  maintenance,  operation  or  sanitation  of  the  Canal,  whether  such 
injuries  result  in  death  or  not,  and  prescribe  a  schedule  of  compensation  therefor," 
I  nereby  establish  the  following  Oraer: 

Section  1.  The  United  States  or  the  Panama  Railroad  Company  shall  pay  com- 
pensation as  hereinafter  specified  for  personal  injuries  to  their  respective  employees 
occurring  on  and  after  April  1,  1914,  while  such  employees  are  directly  engaged  in 
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actiml  work  in  ooimecti<m  with  the  coiutnictioii,  maintenance,  operation  or  sanitation 
of  the  Fanama  Oanal,  or  of  Uie  Panama  Railroad,  ot  of  any  auzuiarT'  canah,  locki  or 
other  works  necesaary  and  convenient  for  the  construction,  maintenance,  operation  or 
sanitation  of  the  Panama  Canal,  whether  such  injuries  result  in  death  or  not;  piovided, 
however,  that  no  compensation  shall  be  paid  to  any  employee  for  any  injmy  occurring 
to  himself,  nor  ahall  any  compensation  do  paid  to  his  l^;al  representatives  or  other 
person  in  the  event  of  his  death,  if  such  injury  or  death  occunea  to  him  as  the  xesolt  of 
an  intention  upon  his  nart  to  cause  such  injury  to  himself  or  to  cause  his  own  death; 
and  no  compensation  snail  be  paid  to  any  employee  who  is  injured  as  the  result  of  an 
intention  upon  his  part  to  cause  injury  or  death  to  another  person,  nor  shall  any  com- 

Sensation  be  paid  to  his  leeal  representatives  or  to  any  other  person  in  the  event  of  his 
eath,  as  the  result  of  an  mtention  upon  his  part  to  cause  injury  or  death  to  another 
person;  and  provided  further,  That  no  compensation  shall  be  paid  to  any  employee  for 
any  injury  to  himself  which  was  brou^^t  about  by  reason  of  his  own  intoxication; 
and  similarly,  no  compensation  shall  be  paid  to  the  legal  representatives  or  to  any 
other  person  for  or  on  account  of  the  death  of  any  employee  when  such  death  was 
brou^t  about  by  reason  of  the  intoxication  of  such  employee. 

Section  2.  Compensation  the  exclusive  remedy.  Except  as  provided  in  this  order, 
the  United  States  and  the  Panama  Railroad  Company  shall  not  be  liable  forpersonal 
injury  to  or  the  death  of  an  employee  fcnr  which  compensation  ts  provided  in  Section  1 
hereof. 

Section  3.  Waiting  period.  No  compensation  shall  be  paid  for  a  period  of  dis- 
ability unless  such  period  shall  cover  seven  full  consecutive  days  following  the  day 
of  the'  inception  of  such  disability.  For  any  part  of  the  da>  on  which  disability  on 
account  of  injury  begins  and  for  tine  first  four  days  of  disability  following,  no  compen- 
sation ^U  be  paid  at  any  time  except  as  provided  in  Sections  9  and  10. 

Section  4.  Permanent  total  disability.  If  the  injury  results  in  permanent  total 
disability,  compensation  shall  be  paid  to  the  employee,  except  as  provided  in  Sec- 
tion 16,  KV  a  period  of  eight  years.  For  the  first  three  months  of  such  i>eriod,  following 
the  fourth  entiro  day  of  disability,  the  monthly  compensation  shall  equal  75  per  cent 
of  his  monthly  pay,  and  for  the  remainder  of  the  period  50  per  cent  of  his  monthly  pay. 
The  followin({  cases  shall  be  included  among  those  held  to  result  in  pennanent  total 
disability,  to-wit: 

The  total  and  irrecovenble  loss  of  sight  in  both  eyes; 

The  loss  of  both  feet  at  or  above  the  ankle; 

The  loss  of  one  hand  and  one  foot; 

The  loss  of  both  hands  at  or  above  the  wrist; 

Paralysis  of  the  legs,  arras,  feet  or  hands,  or  an  arm  and  a  leg; 

Injurv  resulting  in  incuiable  imbecility  or  insanity. 
Section  5.  Temporary  Disability.  If  the  injury  results  in  temporary  disability, 
compensation  shall  be  jpaid  to  the*  employee,  except  as  provided  in  Section  16,  unm 
the  end  of  the  period  for  which  compensation  is  payable  as  fixed  below,  unless  such 
employee  in  the  opinion  of  the  Governor  of  the  ranama  Canal  is  sooner  able  to 
resume  work.  For  the  first  three  months  of  such  period,  following  the  fourth  entiro 
day  of  disability,  the  monthly  compensation  shall  equal  75  per  cent  of  his  monthly 
pay,  and  for  the  remainder  of  such  period,  60  per  cent  of  his  monthly  pay. 

For  the  fiacture  of  the  skull,  both  tables,  thirteen  months; 

For  the  fracture  of  the  thi^h,  twelve  months; 

For  the  fracture  of  the  arm  between  the  elbow  and  shoulder,  twelve  months. 

For  the  fiacture  of  the  pelvis,  ten  months; 

For  the  fiacture  of  the  leg,  eight  months; 

For  the  fracture  of  the  patella,  eight  months; 

For  the  fracture  of  the  forearm  between  the  wrist  and  elbow,  six  months; 

For  the  fiacture  of  two  or  more  ribs,  four  months; 

For  the  fracture  of  the  foot,  five  months; 

For  the  fiacture  of  the  clavicle,  three  months; 

For  the  fiacture  of  the  lower  jaw,  three  months; 

For  the  fiacture  of  two  or  more  toes,  two  months; 

For  the  hacture  of  two  or  more  fingers,  two  months; 
In  all  other  cases  of  injury  resulting  in  temporary  disability,  or  in  the  event  of  two 
or  more  injuries  listed  above,  the  Governor  shall  fix  the  perioa  for  whidi  compensation 
ihall  be  paid,  basing  his  decision  on  the  relation  that  the  injury  or  injuries  received 
bears  to  uose  given  above. 

If  before  the  expiration  of  the  period  for  which  compensation  is  payable,  the  Governor 
of  the  Fknama  Canal  determines  that  the  employee  is  capable  oi  performing  any  class 
of  work,  and  it  is  desired  to  continue  such  employee  in  the  service,  there  shall  tie  paid 
to  the  employee  until  the  end  of  the  period,  or  auring  such  temporary  partial  disabil* 
ity,  a  monthly  compensation  equal  to  seventy-five  per  cent  of  the  difFerence  between 
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Uia  numtfahr  mte  of  compwiaation  receiyed  by  him  at  time  of  injuiy  and  tlie  wages  per 
month  of  tae  particular  claas  of  work  ndiich  the  Governor  detennines  the  employee 
capable  of  performing. 

SectiGo6.  Permanent  partial  diflability.  If  the  injury  results  in  permanent  partial 
disability,  compensation  shall  be  paid  to  the  employee,  excent  as  provided  in  taction 
16y  until  the  end  of  the  period  for  which  compensadon  is  payable,  as  fixed  below.  For 
the  first  three  months  oi  such  period,  following  the  fourth  entire  dav  of  di8abilit3r,  the 
monthly  compensation  shall  equal  75  per  cent  ol his  monthly  pay,  ana  for  the  remainder 
of  the  period^  50  per  cent  of  his  monthly  pay. 

(A)  If  the  iniury  is  included  in  the  following  list  the  period  for  which  the  compen- 
sation is  payable  as  stated  for  such  injuries  may  be  incroased  bv  the  Governor  of  the 
Panama  Oanal  at  his  discretion  by  not  to  exceed  fifty  per  cent  of  the  period  specified, 
having  repurd  to  the  nature  of  the  employee's  trade  or  qualifications  for  work: 

For  the  loss  by  separation  of  one  arm,  at  or  above  the  elbow  joint  or  permanent 
or  complete  loss  of  the  use  of  one  arm,  forty  months: 

For  the  loss  by  separation  of  one  hand  at  or  above  the  wiist  joint,  or  the 
permanent  and  complete  loss  of  the  use  of  one  hand,  thirty-two  months; 

For  the  loss  bv  separation  of  one  leg  at  ot  above  the  knee  joint,  or  the  perma- 
nent or  complete  loss  of  the  use  of  one  leg,  thirty-six  months; 

For  the  loss  by  separation  of  one  foot  at  or  above  the  ankle  joint,  or  the  perma- 
nent or  complete  loss  of  the  use  of  one  foot,  twenty-four  months; 

For  the  permanent  and  complete  loss  of  hearing  in  both  ears,  forty  months* 

For  the  permanent  and  complete  loss  of  hearing  in  one  ear,  ei^teen  months; 

For  the  permanent  and  complete  loss  of  the  sight  of  one  eye,  sixteen  months* 

(B)  If  the  injury  is  included  in  tne  following  list,  the  period  shall  be  that  statea 
for  such  injury: 

For  the  loss  by  separation  of  a  thumb,  ten  months; 

For  the  loss  by  sepamtion  of  a  first  finger,  seven  months;  a  second  finger, 
five  months;  a  thircl  finger,  four  months;  a  fourth  finger,  three  months; 

The  loss  of  one  phalanx  of  a  thumb  or  two  phalanges  of  a  finger  shall  be 
considered  equal  to  tne  loss  of  one-half  a  thumb  or  finger,  and  compensation  for 
one-half  of  the  above  period  shall  be  payable; 

The  loss  of  more  than  one  phalanx  of  a  thumb  and  more  than  two  phalanges 
of  a  finger  shall  be  considered  as  the  loss  of  an  entire  thumb  or  finger; 

For  the  loss  by  separation  of  a  great  toe,  compensation  for  eight  months, 
and  any  other  toe,  compensation  for  three  months  wul  be  paid. 
In  all  other  cases  of  mjury  resulting  in  permanent  partial  disabili^,  or  in  the  event 
of  two  or  more  injuries  listed  in  clauses  *' A  "  and ''  B,''  the  Governor  shall  fix  the  period 
for  which  compensation  shall  be  paid,  basing  his  decision  on  the  relation  that  the 
injury  or  injuries  bears  to  those  given  in  clauses  "A"  and  '*B,''  provided  however 
that  in  no  case  shall  payment  be  made  for  a  perbd  greater  than  sixty  months. 

If,  before  the  expiration  of  the  period  for  which  compensation  is  payable,  the 
Governor  of  the  Panama  Canal  determines  that  the  employee  is  capable  of  periorming 
any  class  of  work,  and  it  is  desired  to  continue  such  employee  in  the  service,  there 
shall  be  paid  to  tne  employee  until  the  end  of  the  period,  a  monthly  compensation 
equal  to  seventy-five  per  cent  of  the  difference  between  the  monthly  rate  of  pay 
received  by  him  at  the  time  of  injury  and  his  wage-earning  capacity  per  month. 

Section  7.  Affidavit  as  to  Wages.  After  the  b^g:inning  of  partial  disability  the 
Governor  of  the  Panama  Canal  may,  from  time  to  time,  require  the  injured  employee 
to  make  an  affidavit  as  to  the  wages  per  month  which  he  is  receiving.  In  the  state- 
ment of  the  wages,  the  value  of  rent,  board,  lodging  and  other  advantages  received 
from  the  employer,  which  can  be  estimated  in  money,  ehall  be  taken  into  account. 
If  the  employee  at  any  time  fails  to  make  such  affidavit,  he  shall  not  be  entitled  to 
any  compensation  while  such  fadlure  continues,  and  the  period  of  such  failure  shall 
be  deducted  from  the  period  during  which  compensation  is  payable  to  the  employee; 
provided,  however,  that  if  the  said  employee,  m  any  such  amdavit  fumishea,  shall 
swear  falsely  with  respect  to  any  material  fact  within  his  knowledge,  the  compensa- 
tion otherwise  payable  to  him  shall,  from  the  time  of  the  filing  of  such  affidavit  or  Uie 
ascertainment  of  the  faMty  thereof,  cease  and  determine. 

Section  8.  R^usal  to  work.  If  an  employee,  determined  to  be  capable  for  such 
work,  refuses  to  work  after  suitable  work  is  turmshed  to  or  secured  for  him  by  Uie  United 
States  or  by  the  Panama  Railroad  Company,  he  shall  not  be  entitled  to  anv  compensa- 
tion while  such  refusal  continues,  and  the  period  of  such  refusal  shall  be  deducted 
from  the  period  during  which  compensation  is  payable  to  the  emplovee. 

Section  9.  Sick  leave.  If  at  the  time  disability  begins  the  employee  has  to  his 
credit  any  unused  sick  leave,  he  may,  at  his  option,  subject  to  the  ap^val  of  the 
Governor  of  the  Panama  Canal,  use  such  leave  until  it  is  exhausted.    JDuring  sudi 
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time  no  compenaation  under  this  order  Bhall  accrue,  and  any  period  of  dck  leave  so 
used  after  the  first  four  days  of  disability  following  the  day  of  injury  shall  be  deducted 
from  the  period  for  which  compensation  under  this  Order  is  payable  to  the  employee. 

Section  10.  Medical,  surgical  and  hospital  treatment.  There  shall  be  furnished  to 
the  injured  employee  such  medical,  surgical  and  hospital  service  and  supplies  as  may 
in  the  opinion  of  the  Governor  of  the  Panama  Canal  be  deemed  just  and  reasonable, 
except  mat  when  an  injured  employee  not  on  the  Isthmus  of  Panama  elects  to  fumbh 
his  own  physidan,  or  to  care  for  mmself,  the  expense  thereof  is  to  be  borne  by  the 
employee  and  no  allowance  therefor  will  be  msbde  under  this  order.  If  any  such 
injured  employee  shall  refuse  to  submit  to  the  medical  or  surgical  treatment  pre- 
scribed for  iiim  and  determined  by  the  Governor  of  the  Panama  Canal  to  be  reasonable 
and  proper,  the  Governor  may  in  his  discretion  either  reduce  the  amount  of  com- 
pensation to  which  said  employee  might  otherwise  be  entitled,  or  consider  such 
refusal  on  the  part  of  the  employee  to  be  a  waiver  by  him  of  any  right  to  compensa- 
tion under  this  order. 

Section  11.  Transportation  of  injured  employees.  If  in  the  opinion  of  the  Governor 
of  the  Panama  Canal  it  is  not  desirable  to  continue  the  injured  employee  in  the  service, 
such  employee,  so  soon  as  he  is  able  to  travel,  may  be  furnished,  in  the  discretion  of  the 
Governor  of  the  Panama  Canal,  transportation  to  his  home  port,  or  to  any  other  port 
requiring  no  greater  expenditure.  It  an  injured  employee  who  is  a  citizen  of  the 
United  States  desired  to  go  to  a  port  in  the  United  States,  the  cost  of  transportation  to 
which  is  greater  than  the  cost  to  his  home  port,  an  amount  may  be  paid  towards  the 
cost  of  such  transportation,  not  in  excess  of  the  cost  of  transportation  to  his  home  port. 
In  addition,  an  mjured  employee  may  be  furnished  railway  transportation  to  or 
towards  his  home  in  the  Umted  States  costing  not  in  excess  of  $30.00.  If  at  the  time 
of  the  injury  the  employee  is  on  the  Isthmus,  the  Governor  of  tlie  Panama  Canal  may 
in  his  discretion  suspend  for  such  period  as  such  employee  remains  on  the  Isthmus 
after  free  transportation  has  been  offered,  as  herein  provided,  the  compensation  paya- 
ble to  such  employee. 

Section  12.  Death  Payments.  If  the  injured  employee  shall  die  within  one  year 
from  the  date  of  and  as  the  result  of  injuries  received  while  directly  en^^ed  in  actual 
work,  the  persons  mentioned  in  this  section,  except  as  provided  in  Section  16,  shall  be 
entitled  to  receive  compensation  as  set  forth  in  the  following  schedule  after  deducting 
from  the  periods  mentioned  therein  any  period  for  which  payment  has  been  made  to 
the  deceaised  employee;  provided,  however,  that  the  total  amount  of  compensation 
paid  to  employee  and  beneficiaries  shall  not  exceed  the  sum  of  15,000. 

(A)  If  the  deceased  employee  leaves  a  widow  to  whom  he  was  married  at  the  time 
of  the  injury,  she  shall  be  paid  monthly  for  eight  years,  unless  she  sooner  marries  or 
dies,  a  sum  eaual  to  twenty-five  per  cent  of  the  monthly  pay  of  the  employee. 

(B)  If  the  deceased  employee  leaves  a  widow  to  whom  ne  was  married  at  the  time 
of  the  injury  with  one  or  two  children  incapable  of  self-support  and  dependent  on  her 
for  support,  there  shall  be  paid  her  monthly  for  each  such  child  an  aaditional  allow- 
ance of  ten  per  cent  of  the  monthly  pay  of  the  employee,  such  additional  allowance  to 
continue  until  Uie  child  dies,  marries  or  in  the  opinion  of  the  Governor  of  the  Panama 
Qmal  becomes  capable  of  self-support.  If  there  shall  be  more  than  two  children 
dependent  on  her  for  support  the  additional  monthly  allowance  for  all  children  shall 
be  twenty-five  per  cent  of  the  monthly  pay  of  the  employee.  In  no  case  however 
shall  the  additional  monthly  allowances  continue  beyond  a  period  of  eight  years. 

(C)  If  the  deceased  employee  leaves  a  widow,  or  a  widow  and  children,  entitled  to 
compensation  under  paragraphs  A  or  B  of  this  section,  and  also  leaves  another  chUd 
or  children  incapable  of  self-support  and  not  supported  by  the  widow,  there  shall  be 
paid  monthly  for  the  benefit  of  such  child  or  children  last  named,  to  such  person  as 
may  be  designated  under  the  provisions  of  Section  16,  such  proportions  as  the  Gov- 
ernor of  the  Panama  Canal  may  decide,  of  the  deceased  employee's  monthly  pay,  not 
exceeding  ten  per  cent  for  each  such  child;  provided  that  the  total  proportion  of 
monthly  pay  of^  deceased  employee  to  widow  and  all  children  imder  this  paragraph 
and  paragraphs  A  and  B  of  this  section,  shall  not  exceed  thirty-five  per  cent  for  widow 
and  one  child,  forty-five  per  cent  for  widow  and  two  children,  ana  fifty  per  cent  for 
widow  and  three  or  more  children,  and;  provided  that  in  order  to  make  payment  to 
the  children  under  this  section  the  Governor  may  if  necessary  reduce  the  proportion 
payable  to  widow  or  children  under  paragraphB  A  and  B  of  this  section;  ana  provided 
further  that  payment  for  the  benefit  of  a  cnild  or  children  not  supported  by  the  widow 
ahall  continue  until  the  child  dies,  marries,  or  in  the  opinion  of  uie  Grovernor  becomes 
capable  of  self-support,  but  in  no  case  shall  such  payments  continue  more  than  eight 
yean. 
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(D)  If  the  deceased  employee  has  left  no  widow  entitled  to  compensation  nnder  1^ 
oraer.  but  has  left  a  child  or  children  incapable  of  self-support,  there  shall  be  paid 
monthly  for  the  benefit  of  such  child  or  children  to  the  person  designated  under  the 

Srovisions  of  Section  16,  not  more  than  twenty-five  per  cent  of  the  monthly  pav  of  the 
eceased  employee  for  one  child  and  not  more  than  fifty  per  cent  of  the  monthly  pay 
far  two  or  more  children,  provided  that  payments  shall  continue  until  the  child  oieB, 
marries,  or  in  the  opinion  of  the  Governor  oecomes  capable  of  self-support,  but  in  no 
case  shall  such  payments  continue  more  than  eight  years. 

(£)  If  the  deceased  employee  leaves  a  widow  or  children  entitled  to  compenaaticm 
under  this  order  and  shall  also  leave  a  parent  either  partiallv  or  whoUy  dependent  on 
him  for  support;  or  a  brother,  sister,  grand-parent  or  grand-child  wholly  dependent 
on  him  for  support,  there  may  be  paid  to  such  relation  monthlv  such  portion  or  portions 
of  the  monthly  pay  of  the  employee  as  may  be  determinea  by  the  Governor  of  the 
Panama  Canal,  provided  that  the  total  compensation  to  all  beneficiaries  under  this 
and  paragraphs  A,  B,  C  and  D  of  this  Section  shall  not  exceed  fifty  per  cent  of  the 
montnly  pay  of  the  deceased  employee  and  provided  that  in  order  to  make  jjayment 
to  the  relatives  under  tiiis  paragraph  the  Governor  of  the  Panama  Canal  may  if  neces- 
sary reduce  the  proportion  payable  to  widow  or  children  under  paragraphs  A,  B,  C  and 
D  of  this  section,  and;  provided  further  that  payment  for  the  benefit  of  a  relative 
under  this  paragraph  shul  cease  if  he  dies,  marries  or  in  the  opinion  of  the  Governor 
becomes  capabte  of  self-support,  but  in  no  case  shall  payment  continue  more  ihxa 
eight  years. 

(F)  As  used  in  this  section,  tiie  terms  ''child  "  and  ''children  "  include  stepchildren, 
adopted  children,  posthumous  dxildren  and  illegitimate  children.  The  terms 
"brother''  and  "sister"  and  their  plurals  include  stepbrothers,  and  stepsisters,  half 
brothers  and  half  siBters,  and  brothers  and  sisters  adopted  b^r  the  parent  of  the  deceased 
employee.  The  terms ' '  grandchild  "  and ' '  grandchildren  "  include  children  of  adopted 
children,  and  children  of  stepchildren,  but  do  not  include  stepchildren  of  chil^n. 
stepchildren  of  stepchildren,  or  stepchildren  of  adopted  children.  Tde  terms  "parent ' 
and  "parents"  include  stepparents  and  the  parents  by  whom  the  deceased  employee 
was  adopted.  The  terms  '^grandparent"  and  "grandparents"  include  the  parents 
of  the  parents  by  whom  the  deceased  employee  was  adopted,  but  do  not  include 
parents  of  stepparents,  stepparents  of  parents,  or  stepparents  of  stepparents. 

(G)  If  a  beneficiary  should  die  or  for  any  other  reason  cease  to  oe  entitled  to  com- 
pensation under  this  order,  the  amounts  payable  to  the  remaining  beneficiaries  shall 
be  recast;  the  amount  payable  to  each  for  tne  remainder  of  the  period  during  which 
he  is  entitled  to  compensation  being  determined  in  accordance  with  the  provisions  of 
the  preceding  para^phs  of  this  section. 

Section  13.  Bunal  expenses.  If,  as  the  result  of  the  injury,  an  employee  whose 
home  is  in  the  United  States  dies  while  on  the  Isthmus  of  Panama  or  while  away  from 
his  home  or  his  office,  such  absence  being  under  instructions  from  the  Panama  Canal 
authorities,  and  the  rijght  to  compensation  has  not  ceased,  his  body[,  if  practicable  and 
if  desired  by  his  relatives,  and  if  transportation  has  not  been  furnished  the  employee 
under  Section  11  before  his  death,  shall  be  embalmed  and  transported  in  a  hermati- 
cally  sealed  casket  to  his  home.  If  death  occurs  on  the  Isthmus  and  the  body  is  not 
transported  from  the  Isthmus,  the  body  shall  be  interred  or  cremated  on  the  Isthmus 
at  the  expense  of  the  United  States  or  of  the  Panama  Railroad  Company. 

Section  14.  Computation  of  pay.  For  the  purpose  of  calculating  compensation 
under  this  order,  the  monthly  pay  of  the  employee  shall  be  taken  as  the  basis,  to  be 
computed  as  provided  hereunder,  except  that  where  such  monthly  pay  so  computed 
amounts  to  $200.00  or  over,  $200.00  shall  be  taken  as  the  basis  for  computing  com- 
pensation. Subject  to  the  maximum  herein  fixed,  monthly  pay  shall  be  computed 
as  follows: 

(A)  If  the  employee  is  paid  by  the  year,  divide  his  yearly  pay  at  the  time  of  the 
injuiy  by  twelve; 

(B)  If  the  employee  is  paid  by  the  month,  take  his  monthly  pay  at  the  time  of 
the  injury; 

(C)  If  the  employee  is  paid  by  the  week,  multiply  his  weekly  pay  at  the  time  of 
the  injury  by  52  and  divide  the  result  by  12; 

(D)  If  the  employee  is  paid  by  the  day  divide  his  daily  pay  at  the  time  of  the  injury 
by  the  number  of  nours  worked  per  day,  and  multiply  the  meult  by  8.  When  his 
daily  rate  of  pay  on  the  basis  of  eight  hours  per  day  nas  been  ascertained,  multiply 
the  result  by  26. 

^£)  If  the  employee  is  paid  by  the  hour  multiply  his  hourly  pay  at  the  time  of  the 
injury  by  ei^ht.  When  his  daily  rate  of  pay  on  the  basis  of  eight  hours  per  day  has 
been  ascertained,  multiply  the  result  by  26. 
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(F)  If  the  employee  is  paid  by  hia  output,  find  his  daily  pay  at  the  time  of  the 
injuxy  by  dividing  the  total  amount  earned  by  him  in  the  employment  in  which  and 
at  the  rate  of  pay  at  which  he  was  employed  at  the  time  of  the  injury  by  the  number 
of  days  he  was  so  employed  during  the  tlurty  days  immediately  jpreceding  the  injury, 
then  multiply  the  result  by  26.  except  as  providea  in  paragraph  6.  In  allcases  under 
this  paragraph  (F)  in  which  the  employee  works  more  ibka  eight  hours  per  day  and 
in  such  other  cases  as  the  Governor  of  the  Panama  Canal  may  deem  proper  he  may  fix 
the  compensation  that  shall  be  paid  in  case  of  injury  based  upon  an  average  wage  ol 
employees  working  ei^t  hours  per  day  in  the  same  occupation  as  that  of  the  injured 
employee. 

(G)  Fayments  for  a  fractional  part  of  a  month  to  or  on  account  of  empl  )yees  who 
were  on  a  per  diem,  hourly,  or  piece-work  basis^  shall  be  made  for  regular  working 
days  only,  except  that  employees  who  were  at  tune  disability  was  incuned  entitiea 
to  pay  for  holidays  will  receive  pav  therefor. 

(M)  Subsistence  shall  be  incluaed  as  a  part  of  the  pav  and  commutation  therefor 
at  a  rate  fixed  by  the  Governor  of  the  Panama  Oanal  snail  be  paid  during  any  period 
subsistence  is  not  actually  furnished  to  an  employee  entitled  to  subsistence. 

Section  15.  Commutation  of  periodical  payments.  Unless  it  shall  appear  to  the 
Governor  of  the  Panama  Canal  to  be  for  the  best  interest  of  the  United  States  or  of  the 
Panama  Kailroad  Company  or  for  the  best  interest  of  the  injured  employee  or  the 
beneficiary,  the  liability  d  the  United  States  or  the  Panama  Railroad  Company  for 
compensation  to  such  injured  employee  or  beneficiary  shall  be  discharged  by  the  pay- 
ment of  a  lump  sum  which  will  equal  the  total  sum  of  the  probable  future  payments, 
capitalized  at  their  present  value  calculated  at  four  per  cent  per  annum  with  annual 
rests.  The  probability  of  the  death  of  the  injured  employee  or  the  beneficiary  before 
the  expiration  of  the  period  for  which  compensation  is  pavable  shall  be  determined 
according  to  the  American  Table  of  Mortality.  The  probability  of  the  happeniiu; 
d  any  other  contin^ncy  affecting  the  amount  or  duration  of  the  compensation  shall 
be  disroearded.  Upon  pa\ing  such  amoimt  all  further  liability  on  ue  part  of  the 
United  States  or  Panama  Railroad  Company  on  account  ol  such  injury  or  death  shall 
cease. 

Section  16.  The  true  intent  and  meaning  of  this  order  is  to  provide  a  fund  for  the 
injured  employee,  or,  in  the  event  of  his  death,  for  those  beneficiaries  herein  provided 
for;  and  to  that  end  payment  shall  be  made  directly  to  the  employee  as  herein  provided 
for,  or  to  the  beneficiary  as  herein  provided  for,  excepting  in  those  cases  where  such 
employee  or  such  beneficiary  is  by  reason  of  lunacy,  infancy,  or  other  l^^al  disability^ 
not  in  a  position  to  receive  and  give  legal  acquittance  for  such  pavment.  In  uL 
cases  of  that  character  where  the  employee  or  beneficiary  named  herein  is  under  any 
legal  disability  whatever,  so  that  his  receipt  and  release  would  not  be  an  acquittance, 
the  Governor  of  the  Panama  Canal  shaU  pay  the  sum  which  would  otherwise  go  directly 
to  such  employee  or  beneficiary  to  whomsoever  has  been  Qualified  by  legal  proceedings 
to  receive  the  same  for  or  on  account  of  such  employee  or  oeneficiary,  if  any  such  there 
be  who  has  made  application  therefor  to  the  Governor;  and  in  the  event  that  no  such 
application  is  nuuie  to  the  Governor,  then  the  Governor  may  appoint  some  one  to 
receive  the  money  for  and  on  account  of  such  employee  or  beneficiary  so  under  disa- 
bility, and  mav  reciuire  such  person  to  make  such  formal  application  with  respect 
thereto  and  to  furnish  such  bonds  for  the  security  of  the  money  and  the  performance 
of  his  duties  as  to  the  Governor  ma/  seem  proper. 

Section  17.  Notice  of  injury  or  death,  immediately  after  the  injury,  the  injured 
emplo.  ee  or  some  one  on  his  behalf  shall  ^ve  to  the  immediate  superior  of  such  em- 
plo  ee  notice,  written  if  practicable,  of  the  injury,  and  if  the  injury  results  in  the  death 
of  the  emplo.'ee,  one  of  the  persons  entitled  to  compensation  or  some  person  on  his 
behalf  shall  at  once  give  either  to  the  immediate  superior  of  such  employee  or  to  the 
Governor  of  the  Panama  Canal  a  written  notice  of  such  death.  The  notice  shall 
state  the  name  of  the  emplo 'ee,  his  class  of  service,  the  year,  month,  day  and  hour 
when  and  the  particular  locality  where  the  injury  or  death  occurred,  the  cause  of  the 
injury  or  death,  the  nature  of  the  injury,  and  the  address  of  the  employee  and  of  the 
person  giving  the  notice.    The  notice  may  be  given  personally  or  sent  bv  mail. 

Failure  to  promptly  give  the  notice  herein  specified  may,  in  the  discretion  of 
the  Governor  of  the  Panama  Canal,  be  decided  by  him  to  be  a  waiver  by  the  employee 
or  hi?  beneficiary  of  any  claim  to  compensation  under  this  order. 

Section  18.  Report  of  inj^ury  or  death.  Immediately  after  an  injury  to  an  employee 
resulting  in  his  death  or  in  nis  probable  disability,  the  immediate  superior  of  the 
employee  shall  at  once  make  a  report  to  the  Governor  of  the  Panama  Canal,  con- 
taining such  information  as  the  Governor  of  the  Panama  Canal  may,  by  regulation, 
require. 
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credited  on  future  instalments  of  compensation  as  they  become  due.  The  GoYemor 
of  the  Panama  Canal  may  waive  the  requirement  of  such  assignment  or  may  waive  it  for 
such  period  as  he  may  deem  proper. 

Section  25.  Assignment  of  right  against  Panama  Railroad  Company.  If  an  injury  or 
death  for  which  compensation  is  payable  under  this  order  is  caused  under  cux:um- 
stances  creating  a  legal  liability  upon  the  Panama  Railroad  Company  to  pay  damages 
therefor  under  the  laws  of  the  IJmted  States  or  of  any  State,  Territory  or  possession  of 
the  United  States  or  of  the  District  of  Columbia  or  of  any  foreign  country,  no  compensa- 
tion shall  be  payable  to  any  beneficiary  for  such  injury  or  death  until  he  releases  to  the 
Panama  Railroad  Company,  any  right  of  action  which  he  may  have  to  enforce  such 
liability  of  the  Panama  Railroad  or  until  he  assigns  to  the  United  States  or  to  the 
Panama  Railroad  Company,  as  the  case  may  be,  any  right  which  he  may  have  to  share 
in  any  money  (or  otherproperty)  received  in  satisfaction  of  such  liability  of  the  Panama 
Rftilroad  Company.  The  Governor  of  the  Panama  Canal  may  waive  the  requirement 
of  BVLch  assignment  or  release  for  such  period  as  he  may  deem  proper. 

Section  26.  Assignments  and  attachments.  No  claims  for  compensation  under  this 
order  shall  be  assignable,  and  all  compensation  and  claims  therefor  shall  be  exempt 
from  all  claims  of  creditors. 

Section.  27.  Attorneys'  fees.  No  claim  for  legal  services  in  connection  with  any 
clidm  arising  under  this  order  shall  be  enforceable  unless  approved  by  the  Governor  of 
the  Panama  Canal. 

Section  28.  Modification  of  allowance  of  compensation.  The  Governor  of  the 
Panama  Canal  may  at  any  time  review,  and,  in  accordance  with  his  determin- 
ation thereon,  end,  diminish,  or  increase  any  compensation  previously  fixed  or 
determined. 

Section  29.  Recovery  of  compensation  erroneously  paid.  If  any  compensation  is 
paid  under  mistake  of  law  or  of  &ct  the  Governor  of  the  Panama  Canal  shall  have 
power  to  cancel  any  order  under  which  such  compensation  has  been  paid,  and  shall 
oe  entitled  to  recover  whatever  has  been  so  paid. 

Section  30.  Powers  of  the  Governor  of  the  Panama  Canal.  The  Governor  of  the 
Panama  Canal  shall  make  all  necessary  niles  and  r^ulations  for  the  proper,  effective, 
and  economical  enforcement  of  this  order,  and  shall  decide  all  questions  arising  under 
this  order  or  in  regard  to  the  interpretation  thereof.  His  determination  of  any  fact 
necessary  to  or  underlying  any  claim  hereunder,  shall  be  final  and  conclusive. 

Section  31.  Singular,  masculine  and  person.  Wherever  used  in  this  order  the 
singular  includes  the  plural  and  vice  versa,  and  the  masculine  gender  includes  the 
feminine  and  neuter,  and  the  word  "person"  includes  any  firm,  association  or  cor- 
poration. 

Section  32.  Liability  of  the  United  States  and  of  the  Panama  Railroad  Company. 
If  the  payment  of  compensation  under  this  order  on  account  of  an  injury  or  death  is 
from  the  funds  of  the  United  States,  Uie  Panama  Railroad  Company  snail  be  released 
and  dtschaiged  from  all  liability  on  account  of  such  injury  or  aeath,  and  if  it  is  from 
the  funds  of  the  Panama  Railroad  Company,  the  United  States  shall  be  released  and 
discharged  from  all  liability  on  account  of  such  injury  or  death. 

Section  33.  Repeal  of  laws  of  Canal  Zone.  All  laws  of  the  Canal  Zone  inconsistent 
with  any  of  the  provisions  of  this  order  are  hereby  repealed. 

Section  34.  Tuie  of  taking  effect    This  order  shall  take  efiFect  on  April  1, 1914. 

WOODROW  WXLBOlf 

Ths  Wbitb  Housb, 

March  to,  2914. 

[No.  1903.] 


ExECunvB  Order. 

EitabliMng  RegiilaHons  Rdathe  to  the  Payment  of  TolU  and  of  BUU  for  MaUridU, 
Suppliei,  Repairtf  Harbor  Pilotage,  Towage^  and  Other  Servicee,  Furnished  to  Veaeli 
by  tie  Panama  Canal. 

By  virtue  of  authority  vested  in  me  under  the  Panama  Canal  Act,  the  following 
regulations  relative  to  the  pa>inent  of  tolls  and  of  bills  for  materia,  supplies,  repairs, 
hvbor  pilotage,  towage,  and  other  services,  furnished  to  vessels  by  the  ranama  Oanal, 
are  hereby  prescribed: 

1.  The  pa>'ment  of  tolls  by  vessels  using  the  Panama  Canal,  and  the  payment  for 
fuel  and  for  other  material  and  supplies  sold,  and  for  repairs,  harbor  pilotage,  towage 
and  other  services  famished  by  the  nnama  Canal  ie  vmala,  diall  bo  made  to.  the  Col* 
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lector  of  the  Panama  Canal  at  either  the  Port  of  Balboa  or  Cristobal,  except  that 
dejxMits  for  tolls  may  be  made  with  the  Treasurer  or  an  Assistant  Treasurer  of  the 
United  States  to  the  official  credit  of  the  Collector  of  the  Panama  Canal,  as  authorized 
in  Paragraph  6  hereof. 

A  vessel  ma-'  enter  Gatnn  Lake  from  either  end  of  the  Canal  and  may,  without  pass- 
ing through  the  locks  at  the  other  end,  return  to  the  original  point  of  entry  of  the  Canal 
without  pa:  ment  of  additional  tolls. 

2.  All  payments  shall  be  made  in  lawful  monev  of  the  United  States,  but,  in  order 
to  facilitate  such  pa-  ments,  drafts  m&Y  be  accepted  for  conversion  into  lawful  money 
under  the  conditions  provided  for  in  Paragraph  5  hereof. 

3.  Payment  of  tolls  shall  be  made^  or  full  -  secured  as  provided  for  in  either  Paiv 
graph  5  or  6  hereof,  before  the  vessel  is  allowed  to  enter  any  lock  of  the  Panama  Canal. 
AH  biUs  for  materials,  supplies,  repairs,  harbor  pilotage,  towage,  and  other  services 
furnished  by  the  Panama  Canal  to  vessels  shall  be  paid,  or  full./  secured  as  provided 
for  in  either  Paragraph  5  or  6  hereof,  before  clearance  papers  are  issued  from  the  port 
of  departure. 

4.  A  certificate  that  the  vessel  is  entitled  to  pass  through  the  locks  of  the  Canal  may 
be  issued  to  the  officer  in  chazee  of  the  operation  of  the  locks  and,  if  desired,  to  the 
master  of  the  vessel  by  the  Auditor  of  the  Panama  Canal.  The  Auditor  shall  certify 
that  the  tolls  have  been  paid  to  the  Collector,  or  that  their  payment  has  been  secured 
as  provided  in  either  Paragraph  5  or  6  hereof,  or  that  the  vessel  Ib  entitled  to  passage. 
B^ore  a  vessel  that  passes  through  the  Canal  is  cleared  from  the  port  of  departure,  all 
statistical  data  in  regard  to  caigo  and  passengers  required  by  the  regulations  prescribed 
by  the  Governor  of  the  Panama  Canal  shaU  be  furnished  to  the  Auditor,  or  arrange- 
ments to  funiish  same,  satisfactory  to  the  Auditor,  shall  have  been  made  through  an 
agency  on  the  Isthmus.  When  all  bills  are  paid,  or  secured  as  provided  in  either 
Paragraph  5  or  6  hereof,  and  the  statistical  data  furzushed  or  satisfactorily  arranged  for, 
the  Auditor  will  issue  a  certificate  to  that  effect  to  the  port  captain  charged  with  the 
duty  of  clearing  the  vessel. 

5.  Unless,  in  the  opinion  of  the  Governor  of  the  Panama  Canal,  pavment  in  cash 
to  the  Collector  of  the  Panama  Canal  is  necessary  for  Canal  purposes,  drafts  on  banks 
in  the  United  States  under  the  supervision  of  the  ComptroUer  of  the  Currency  and 
otherwise  satisfactory  to  the  Governor  of  the  Panama  Canal,  may  be  accepted  for 
conversion  into  cash  to  effect  payment  of  tolls  and  for  bills  for  materials  and  supplies, 
repairs,  harbor  pilotage,  towage  and  other  services,  provided  the  payment  of  such 
drafts  is  secured  by  deposit  of  nigh;jeTade  bonds  with  the  official  of  tne  Panama  Canal 
designated  bv  the  Governor  of  the  Panama  Canal  under  the  following  conditions: 

Bonds  will  be  acceptable  only  from  steamship  companies  having  frequent  sailings 
through  the  Canal  or  from  the  agents  of  several  vessels  or  steamship  companies.  The 
bonds  deposited  by  any  one  agency  or  company  shall  be  sufficient  to  cover  the  toUs 
on  a  minmium  number  of  vessels,  as  fixed  by  the  Governor  of  the  Panama  Canal. 
Bonds  of  the  United  States,  the  Philippines,  Porto  Rico,  and  the  District  of  Columbia 
will  be  accepted  at  their  par  value.  If  otherwise  satisfactory  to  the  Governor  of  tiie 
Panama  Canal  or  his  representative,  bonds  of  the  Hawaiian  Territory,  the  Philippine 
Railway  Company  and  those  of  states,  municipalities  and  highjnade  railroads,  such 
as  are  legal  investments  for  savings  banks  in  the  States  of  New  York,  Massachusetts, 
Connecticut  or  New  Jersey,  will  oe  accepted  at  90  per  cent  of  their  market  value, 
but  not  exceeding  90  per  cent  of  their  par  value. 

The  Governor  of  the  Panama  Canal  may  refuse  to  accept  coupon  bonds  and  may 
limit  exchanges  of  bonds  by  depositors. 

6.  Steamship  companies  or  agencies  may  make  deposits  to  the  official  credit  of  the 
Collector  of  the  Panama  Canal  with  the  Treasurer  or  any  Assistant  Treasurer  of  the 
United  States  to  be  applied  in  payment  of  tolls.  The  Treasurer  or  Asdstant  Treasurer 
receiving  a  deposit  will  forwud  a  copy  of  the  receipt  direct  to  the  Auditor  of  the 
Panama  Canal  at  Balboa,  Canal  Zaae.  The  receipt  shall  specify  the  vessel  or  vessels 
the  tolls  on  which  are  to  be  chaiged  against  the  deposit,  upon  request  a  cable  notice 
will  be  sent  to  the  Auditor  of  the  Panama  Canal.  Request  in  writing  that  cable 
notice  be  sent  will  be  made  upon  the  Treasurer  or  Assistant  Treasurer  recdving  tiie 
deposit.  He  will  tel^;raph  the  Washington  Office  of  the  Panama  Canal,  ffiving  the 
number  and  date  of  the  certificate  of  deposit,  the  amount  paid,  and  the  vessel  or  vessels 
for  which  the  deposit  is  made,  and  state  that  cable  notice  is  requested.  The  cost  of 
sencUng  the  cable  will  be  paid  by  the  Panama  Canal  and  the  fees  prescribed  for  sudi 
services  will  be  chained  against  the  deposit.  The  Auditor  of  the  Panama  Canal  will 
issue  monthly  a  certificate  of  the  amount  of  tolls  and  fees  chaived  against  dejKxits 
with  the  Treasurer  br  Assistant  Treasurer  of  the  United  States.  Upon  such  certificate 
the  Collector  of  the  Panama  Canal  will  draw  his  check  for  the  proper  part  of  the  deposits 
to  be  covered  into  the  Treasury  as  moneys  received  in  payment  of  toUs,  or  as  a  credit 
to  the  Panama  Canal  funds  as  the  case  may  require. 
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7.  A  refund  of  any  excess  amount  deposited  in  payment  of  tolls  with  the  Treasurer 
or  Assistant  Treasurer  of  the  United  States  will  be  made  when  the  steamship  company 
or  oUier  agency  making  the  deposit  ceases  to  act  for  the  vessels  passing  tnrougn  the 
canal,  or,  wnen.  on  notice  to  the  Governor,  the  amount  is  to  be  withdrawn. 

Application  for  refund  shall  be  made  to  the  Auditor  of  the  Panama  Canal  who, 
upon  approval  of  the  Governor,  will  state  the  account  and  certify  the  amount  to  be 
refunded  to  the  Collector  of  the  Panama  Canal  who  shall  then  draw  hid  check  f<N:  the 
amount  of  the  refimd  to  be  made. 

8.  The  Governor  of  the  Panama  Canal  may  prescribe  such  additional  detailed  regula- 
tions as  may  be  necessary  and  proper. 

woodbow  wil8on 

Thx  Whitb  Housb, 

16  April,  1914^ 

|No.  1917.1 


ExBcirnvE  Order. 

Bv  direction  of  the  President  it  is  ordered: 

Tnat  Levi  Monroe  Kagy  and  David  Marks,  who  have  been  appointed  members  of  the 
Joint  Commission  for  the  appraisement  and  settlement  of  d^images  to  propertv  in  the 
Canal  Zone,  in  accordance  with  the  provisions  of  Articles  Six  and  Fifteen  of  tne  Con- 
vention between  the  United  States  and  Panama,  concluded  November  18,  1903,  be 
allowed  Twenty-five  (|25)  Dollars  per  day  for  their  service,  including  all  expenses, 
from  the  time  of  their  saihng  from  New  York  until  their  return  thither;  provided  that 
they  shall  be  granted  free  transportation  on  the  Panama  Hailroad  Steainsnip  Line  from 
New  York  to  the  Isthmus  ana  return,  free  transportation  over  the  Panama  railroad, 
and  sudi  other  transportation  as  may  be  necessary  when  traveling  on  official  business 
on  the  Isthmus;  they  shall  also  be  allowed  the  ordinary  privil^es  of  Government 
employees  on  Uie  IsUimus,  including  emplovees'  rates  at  the  hotels  of  the  Panama 
Canal  or  the  Panama  Railroad  Company  on  the  Isthmus. 

LiNDLEY  M.  Garrison, 

Secretary  0/  War. 
War  Department, 

Waskingtan,  2).  C,  May  8,  1914. 


Executive  Order. 

War  Department, 
Washington,  May  IS,  19X4. 
All  acts  and  resolutions  of  the  Isthmian  Canal  Commission  passed  since  February 
28, 1907,  in  so  &r  as  they  effect  changes  in  the  "  Laws  of  the  Canal  Zone  "  or  other  enact- 
ments of  the  Commission  relative  to  the  Government  of  the  Canal  Zone  prior  to  March 
4, 1905,  in  so  far  as  they  have  not  been  specifically  approved  or  modified,  are  hereby 
approved. 
By  order  of  the  President. 

LiNDLET  M.  Garrison, 

Secretary  of  War, 

ExECtJTivE  Order. 
Rdatvng  to  Pardom,  the  RemUeion  0/  Fines  and  Forfeitures  and  Other  Subjects. 

By  virtue  of  the  authority  vested  in  me,  I  hereby  establish  the  following  Order  for 
the  Canal  Zone: 

Section  1.  The  Governor  of  the  Panama  Canal  is  hereby  empowered  to  grant  pardons 
and  reprieves  for  offenses  against  the  laws,  orders  and  regulations  of  the  Canal 
Zone;  and  to  commute  sentences,  and  remit  fines  and  forfeitures.  He  may  establish 
a  system  for  paroling  prisonera,  and  alter  or  amend  the  same  from  time  to  time. 

Section  2.  The  Governor  mav  establish  regulations  to  govern  the  labor  and  employ- 
ment of  prisoners,  and  to  provide  awards  for  their  good  behavior,  and  upon  other  matters 
affecting  the  weUare  of  tne  prisoners  and  their  management  in  the  penal  institutions 
of  the  Canal  2k>ne,  and  may  alter  and  amend  such  reflations  from  time  to  time. 

The  existing  rules  and  regulations  upon  the  subiects  mentioned  in  this  section 
shall  continue  in  force  until  altered  or  amended  by  the  (Governor. 

Section  3.  This  order  shall  take  effect  from  and  alter  this  date. 

WooDRow  Wilson. 
The  White  House,  13  May,  1914. 


600  TfiE  t^AKAMA  CaKAL. 

ExBciTnTB  Qrdbk. 
To  Create  a  Committee  to  Formally  and  Officially  Open  The  Panama  Canal, 

By  virtue  of  authority  vested  in  me  bv  the  Act  approved  April  6, 1914,  entitled 
''An  Act  Making  appropriationfl  to  supply  uigent  denciencies  in  appropriations  for 
the  fiscal  year  nineteen  nundred  and  fourteen  and  for  prior  years,  and  for  other  pur- 
poses,'^ a  committee  of  six  members  is  hereby  created  to  arrange  and  provide  suitable 
ceremonies  for  the  official  and  formal  opening  of  the  Panama  Canal,  as  is  provided 
for  in  Section  4  of  the  Panama  Canal  Act.  The  committee  shall  be  composed  of 
persons  who  were  members  of  the  Isthmian  Canal  Commission.  The  committee  shall 
DO  known  and  referred  to  as  the  ''Committee  for  the  Formal  and  Official  Opening 
of  the  Panama  Canal."  It  shall  have  a  chairman  and  vice  chairman,  but  shsul  per- 
form its  duties  imder  the  direction  of  the  Governor  of  the  Panama  Canal. 

The  persons  named  below  are  hereby  appointed  members  of  this  committee: 
Colonel  Geor^  W.  Goethals,  U.  S.  A. 
Honorable  Richard  L.  Metcalfe. 
General  William  C.  Gorgas,  U.  S.  A. 
Colonel  H.  F.  Hod^,  U.  S.  A. 
Lieutenant  Colonel  William  L.  Sibert,  U.  S.  A. 
Civil  Engineer,  H.  H.  Rousseau,  U.  S.  N. 

Colonel  George  W.  Goethals,  now  Governor  of  the  Panama  Canal,  shall  be 
Chairman  of  this  committee. 

Honorable  Richard  L.  Metcalfe  shall  be  Vice  Chairman. 

The  members  of  said  committee  shall  each  receive  salar^r  at  the  rate  of  $10,000 
per  annum  from  April  1,  1914,  to  December  31,  1914,  inclusive,  and  such  necessary 
traveling  and  livii{g  expenses  during  the  period  from  April  1,  1914,  to  Januarjr  31, 
1915,  when  on  duty  connected  with  the  work  of  providic^  for  formally  and  officially 
openinj^  the  Panama  Canal,  as  may  be  approved  by  the  Secretary  of  War.  The 
salary  fixed  as  above  shall  include  an^^  salary  to  which  any  member  of  this  committee 
may  be  entitled  by  reason  of  his  appointment  to  or  employment  in  any  other  position 
unaei  the  United  States  for  the  period  above  provided  for,  and  the  amount  of  such 
salary  shall  be  deducted  from  the  salary  fixed  as  above.  The  salary  to  be  paid  May 
31,  1914,  shall  be  equal  to  two  months  pay  in  a  lump  sum,  less  the  amoimt  of  any 
other  salary  for  the  months  of  April  and  May,  1914.  The  word  "salary  "  as  used  herein, 
in  determining  the  amount  to  be  deducted ,  shall  not  be  construed  to  include  additional 
emoluments,  such  as  quarters,  heat,  light,  etc.,  but  shall  be  confined  to  actual  pay. 

llie  committee  is  authorized  to  spend  such  sums  as  may  be  available  for  printing, 
postage,  correspondence,  employment  of  clerks,  and  other  necessary  expenses  con- 
nect^ with  formally  and  officially  opening  the  Panama  Canal,  as  may  be  approved 
by  the  Secretary  of  War,  it  being  understood  that  the  sum  to  be  expended  for  travel- 
ing, livine,  and  other  expenses  shall  not  exceed  $10,000,  and  that  the  total  expenditure 
authorized  by  this  order  shall  not  exceed  $25,000. 

The  payments  herein  authorized  shall  be  made  hx)m  such  appropriation  at 
appropriations  for  the  construction,  completion,  and  sanitation  of  the  Panama  C^nal 
as  may  be  directed  by  the  Governor  of  the  Panama  Canal. 

The  payments  authorized  hereunder  shall  be  made  by  such  disbursing  officer  of 
the  Panama  Canal  as  the  Governor  shall  designate. 

The  Secretary  of  War  shall  provide  the  manner  in  which  the  amount  to  be 
expended  for  traveling,  living  and  other  expenses  authorized  by  him  shall  be  certi- 
fied to,  and,  when  such  expenditures  are  so  certified  to,  they  shall  be  paid  wiUiout 
further  vouchers  therefor. 

WooDBOw  Wilson. 

Thb  Whitb  Houbb,  20  May^  1914- 

[No.l04i.l 


EXEOUTIVB   ObDBB. 

The  area  of  land  hereinafter  described,  situated  in  the  Oanal  Zone,  is  hereby 
set  apart  and  assigned  to  the  uses  and  purposes  of  a  radio  station  and  other  naval 
purposes  under  the  control  of  the  Secretary  of  the  Navy;  but  said  area  shall  be  sub- 
ject to  the  civil  jurisdiction  of  the  Oanal  Zone  authorities  in  conformity  wiUi  the 
Panama  Canal  Act. 


